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JOHN    Z.     THOM. 


Why  do  you  pay  9d.  to  I/-  per  1,000  gallons 
for  water,  when  you  can  pump  it  for  less  than  ^d. 
from  an  Artesian  Well   on  your   own  premises? 

Let  me  know  the  amount  of  water  you  require 
and    I    shall   be    pleased    to    quote. 


PATRICROFT. 


Match  A  Match  Box 

Sole  Speciality  since  estabiisbment  ia  I8S5  of 


A.    ROLLER,  Engineer, 


Cable  Address  : 
"  Phosphoros.  Berlin." 


BERLIN    N.20,    GERMANY. 

Catalogues    and    Estimates    for  Complete    Plants    Free    on    Application. 
REFERENCES     TO     MATCH     MANUFACTURERS     ALL     OVER     THE     WORLD. 


Sankev's  Fire  Bricks  and  Fire  Cements. 


Every  Descriptioa   of  FIRE'CLAY  GOODS. 
VARIOUS  BRANDS 


STOCK    UNEQUALLED, 


^  SANKEY   ■ 
LONDON  E. 


S^.l 


Engineers'    Designs   made   to   Order  of   the  best 
t  Fire-resisting  Materials. 

WRITE     FOR     NEW     CATALOGUE. 


J.   H.    SANKEY  6"    SON,   Ltd.,  om«.  Essex    Wharf,    CANNING    TOWN.    E. 

ESTABLISHED      1857. 


Jam  AKV  »,  1905. 
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Mr.  G.  H.  HUGHES.  M.I.Mech.E.. 

Coniulliaf  aad  Organising   Engineer  for  Water 
Works  and  Industrial   Undertakings. 

97,    QUEEI    VICTORIA     ST.,    LONDON,    E.C. 


PAGE    6    ROWLINGSON. 

Chartered  Patent  Agents. 


Mr.  Pace,  who  i 

of  ihc  Instiii''- 
Mcchonical  ' 
intricate    n 


.  ^.  V  -J  -  .-:..ca^  a  Praclica. 

rjcd   to  deal  with  tf.e  m">t 

Write   for    Hsodbook    of 


28.    NEW     BRIDGE    STREET.    LONDON.    E.G.. 


ED.  BRAND, 


35,  SHAKESPEARE    STREET, 
MANCHESTER 


Modern  Wire=WorKing    Machinery. 

Such  j«  (or  RoIIId)!.  Drawinc,  Weaviog.  SelUnR.  Fonninj;. 
Aut'mllic  Striighlcnini;  and  Culling,  Cabling. Testing.  &•-■. 

Inquliies  Sollcltad.  Tcltg.  Address  :••  FUieres.  Mancliester.' 


CHEAP     ROWER. 

SMITH'S 

Backus  Water  Motors 

1  16  to  10  H.P. 

Will  drive  any  class  ot  Machinery,  and 
work  on  15  lb.  pressure. 

ERIC  S.  A.  SMITH,  engineer, 

c^^lV^;^;n    BRIDLINGTON. 


"r)EPKECIAT10N     OF    FACTORIES,    Mines, 

•*-^     and    iBdiBtrial   Undertakings,   and   their  Valuation.     With   Table? 
and  Examptc^ 

By  EWIXG  MATHESOX.  M.lnst.C.E. 

The  Principles  which  should  guide  the  Writing  off  for  wear  and 
tear.  r»t^*oir»e  plant :  Terminable  or  wasting  properties :  Effect  on 
Incoi  r  detincd   as  for  Compul^or^- purchase :  Going  concern, 

ord:-  -able  Talue.  rental  \*aluc. 

"A    .  ,  :--.pt    to    ty«tematise     ezistinf*    wfonnation    and    to     vuiko     it 

potlU''  .„!»»  at    atfortnity  and     accuracy     jr.     niakinfi    up    luUlice  sheets    for 

nkuiKxiv    Tk*raliiiaiuqu<!of  uskisJ.  —  ,■;>>  t-,r,n,ir. 

E.  A  F.  N.  SPON.    125.  Strand.    London. 


JOSEPH  BOOTH  BROS..  LTD.. 
RODLEY.    LEEDS. 


Sec  ne.xl 
weeh. 


LIFTING    MACHINERY. 


THOS.     W.    WARD 
ALBION    WORKS. 

SHEFFIELD. 


MACHINE     TOOLS. 


TIIF      SHANNON.    LTD.. 
Roprmi>Krr  St..  London.  E.C. 


See  Page 
20. 


See   Paf.e 

84. 


OFFICE     APPLIANCES 

Hive  you  seen  our  Advertisement 
on  page    ea      62 .      A   glance  at  it 
may    save  you    £500   per  annum. — 
ED.   BENNIS   &  CO.  .  Ltd.  ,   BOLTON. 


-\ 


Adoi»tri.i  b> 


'M^'INNES-DOBBIE' 
l^       INDICATORS. 

1  I  n  Twro  iTpes  ;   External  and 

•"  Enclosed  Pressure  Springs. 

Eish  niid<  ID  xvcral  fcrnv.*  ini  micn 

to    suit    x\\     ^^«ci*     and     prev»urtf^. 

Special  Indicators  for  Gas.  Wlndinf, 

and  Ammonia  rnftines.and  for 

Motor-C  ars. 

DOBBIE    MclNNES,  LIMITED, 

45.   BOTHWELL   ST  .  GLASGOW 


UNICA    SILENT  GEARS 

Equal  in    STRENGTH  to,  and    .^!ORE   DIRABLE  than 

Cast    Iron.  Gun    Metal,  or    Rawhide. 

NO  SIDE  PLATES  OR  BUSHES!   UNAFFElTED  BY  OIL: 

Havr    stood    tc*l    of   four   voar*. 

J.    B.    HAMILTO.N    &    CO.. 

,.,J,-';.-  •  ■  I  j5.   Cannon   St..    LONDON. 

Heating     Apparatus 

BOILERS 

Wrol  Welded  Iron  and  Cast  Iron 

Secilor.al 

VERTICAL  STEAM  BOILERS 


"THOMPSON"    DISH    ENDED 
LANCASHIRE    BOILERS 

can    be    supplied     ex*s1ocK.     Advantattrs  :     overcomes 

KroovlnR    on    end    plate  and    cracKinit  of  ftue  flanges: 

freedon\    for  expansion  :    no   *tay   plates  or  leahy    st:iy 

ri\cts  :    firebox   rasi    y   cleaned. 

JOHN  THOMPSON,  WOLVERHAMPTON. 


HARTNESS 

AUTOMATIC  OPENING  DIE 

The  most  satisiactory  means  yet  dc^i5«l 


ihi"      I--;  I   .liii  Ii:  .i«      .  .1 


i"\V*     I  hr*-!.-!.. 


JONES  &  LAMSON  MACHINE  CO., 

ji  Kii  m:   hi  II  iiiN(i>. 
97.    Queen   Victoria    Street.   LONDON 
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Contracts 


CONTRACTS. 


AND 


THE    URBAN    DISTRICT   COUNCIL  OF 
HANDSWORTH. 
POWER    AND    LIGHTlNr.    CIRCUITS.    PIPEWORK.    .Vc 
ELECTRICITY   METERS. 
The  Urban  District  Council  of   Handswnrth  invite   TENDERS  for 
Ihe  SUPPLY  and  D?:LIVERY  of  thc.following  in  connection  with  the 
Electric  Li^htaii;  Underlakinii  :— 

CONTI-IACt  No.  10.— POWER  and  LIGHTING  CIRCUITS  and 

FITTINGS  in  Gcncratint*  Station. 
CONTRACT   No.  n— PIPEWORK,    FEED    PUMPS,    ECOXO- 

MISER,  &c. 
CONTRACT  No.  I2.— ELECTRICITY  METERS. 
Tenders  will  only  be  considered  for  the  whole  of  the  work  covered  by 
each  specification,  and  ntit  lor  any  part  thereof. 

Copies  of  the  specification,  with  the  conditions  of  contract,  &c.,  can 
be  obtained  on  or  after  Thursday,  the  12th  January,  itp5.  from  the 
undcrsif;ned  on  payment  of  Tliree  Guineas  for  each  specification,  which 
amount  will  be  returned  on  receipt  of  a  bona  juic  Tendtr,  together 
with  the  tpeciiications,  drawings,  conditions  of  contract.  &c. 

The  specilications.  conditions  of  contract,  and  drawings  can  he  seen 
at  (but  not  obtained  from)  the  offices  of  the  Consulting  Engineers, 
Messrs.  Kennedy  and  Je.nkin,  17,  Victoria  Street,  ^Westminster, 
London.  S.W. 

Tenders  on  the  prescribed  form,  in  sealed  envelope's,  and  indorsed 
on  the  outside  "  Electric  Light  and  P.jwer  Supply,  Tender,  Conlract 
No.  — ,"  must  be  delivered  ai  my  offtce  at  the  Council  House,  Hands- 
worth,  before  noon  on  Thursday.  February  2nd,  1905. 

The  Tender  of  any  person  or  firm  paying  less  than  the  standard  rate 
of  wages  citrrent  in  the  district  in  which  the  work  is  executed  will  not 
be  considered. 

The  Coui.cil  do  not  bind  themselves  to  accept  Ihe  lowest  or  any 
Tender  and  no  allowance  will  be  made  for  any  expense  incurred  in 
tlie  preparation  of  anv  Tender. 

H.    WARD,  Clerk. 
The  Council  House, 
Handsworlh,  near  Birmingham, 
January  loth.  1905. 

COUNTY  OF  LONDON— THE  LONDON 
COUNTY  COUNCIL  (NORTHERN)  1  RAM  WAYS. 
TO  ENGINEERS,  CONTRACTORS.  AND  OTHERS. 
The   London    County   Council    invite  TENDERS  for   the   ROAD- 
WORK   and    rLATE-'LAVlNG    required   for   the   Construction,    for 
electrical  traction  on  the  conduit  system,  of  tlie  authorised  Tramway 
in  R'sebcry  Avenue,  and  of  a  portion  of  the  authorised  Tramway  in 
St.  lolmStieet  Road,  in  the  Metropolitan  Boroughs  of  Holborn  and 
Finsbury. 
The  total  length  of  the  above-mentioned  line  is  equivalent  to  about 
■  13  miles  of  single  track. 

The  Contractor  will  be  required  to  use  the  track  rails  with  their 
fastenings  and  the  slot  rails,  which  will  be  furnislied  by  the  Council 
under  another  contract ;  but  all  the  remaining  metal  work  and  other 
materials,  and  all  the  special  woik  at  junctions,  crossings,  cross- 
overs. Sec,  will  be  included  in  the  contract. 

Persons  desiring  to  submit  Tenders  may,  on  and  after  Friday, 
December  30th,  1904.  obtain  the  drawings,  specification,  form  o( 
Tender,  and  other  particulars  on  application  to  the  Council's  Chief 
Engineer,  at  the  County  Hall.  Spring  Gardens,  S.W. ,  upon  the  pay- 
ment to  the  Cashier  of  the  Council  o(  the  sum  of  Five  Pounds.  'Ihis 
amount  will,  after  the  Council  or  its  Committee  shall  have  come  to  a 
decision  upon  the  Tenders  received,  but  not  before,  be  leturned  to  the 
tenderer,  provided  he  shall  have  sent  in  a  boini  Jtdc  Tender  and  shall 
not  liave  withdrawn  the  same,  but  in  no  case  will  tlie  fee  be  returned 
unless  a  bona  fuie  1  ender  is  submitted. 

Villi  particulars  of  the  work  may  be  obtained  on  application  at  the 
County  Mall,  previously  to  the  payment  of  the  fee  for  the  specifica- 
tion. Jtc 

Tenders  must  be  upon  the  official  forms,  and  the  printed  instructions 
contained  therein  must  be  strictly  complied  with. 

The  contractors  will  be  bound  by  the  contract  to  pay  to  all  work- 
men (except  a  reasonable  number  of  legally  bound  apprentices) 
employed  by  them  wages  at  rates  not  less  and  to  observe  hours  of 
labour  not  greater  than  the  rates  and  hours  set  oul  in  the  Council's 
list,  and  such  rates  of  wages  and  hours  of  labour  will  be  inserted  in 
and  form  part  (jf  the  coniract  by  way  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  County  Hall  in  a  sealed  cover, 
addressed  to  the  Clerk  of  the  London  County  Council. Spring  Gardens, 
S.W.,  and  marked  '-Tender  for  Roadwork  and  Plate  laying— L.C.C. 
Tramways.'* 

No  Tender  will  be  received  after  10  o'clock  a.m.  on  Tuesday,  the 
24th  January,  1905. 

Any  Tender  which  does  not  comply  with  the  printed  instructions 
for  Tender  may  be  rejected. 

The  Council  tlocs  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
and  it  will  not  accept  the  Ti  ndtr  of  any  person  or  firm  who  shall  on 
any  previous  occasion  have  withdrawn  a  Tender  after  the  same  had 
bctn  opened,  unless  the  reasons  for  the  withdrawal  were  satisfactory 
to  the  Council.  G.  L.  GOMME. 

Clerk  of  the  London  County  Council. 
County  Hall  Spring  Gardens,  S.W., 
December  28lb,  1904. 


LLANDAFF  AND  DINAS  POWIS  RURAL   DISTRICT  COUNCIL. 

SEWERAGE   AND    SEWAGE   DISPOSAL    WORKS. 

TO   CONTRACTORS   AND   OTHERS 
The  Council  are  prepared  to  receive 

TENDERS  FROM  PERSONS  DESIROUS 
of  contracting  with  them  for  the  CONSTRUCTION  of  about 
I  mile  of  PIPE  SEWERS  varying  from  12  in.  to  15  in.  diameter, 
together  with  the  necessary  Manholes ;  the  CONSTRUCTION  of 
SEWAGE  DISPOSAL  WORKS,  consisting  of  Pumping  Station, 
Covered  Tanks.  Artificial  Filteis,  Laying  Out  Land,  the  Formation  of 
Roads  and  Fencing  ;  the  SUPPLY  and  ERECTION  of  GAS  ENGINES, 
PUMPS,  ii-c,  in  connection  with  the  Sewage  Disposal  Works  for  Ely 
and  Fairwater  Grove,  in  the  Parish  of  Llandatf,  in  the  County  of 
Glamorgan. 

Plans  and  Specifications  of  the  Works  may  be  seen,  and  the  Form  of 
Tender  obtained,  at  the  office  of  Mr.  Baldwin  Latham.  M.Inst.C.E., 
&c..  tjf  Parliament  Mansions.  Viitoria  Street.  Westminster,  the 
Engineer  for  the  Works  ;  or  at  the  oflice  of  Mr.  James  Holden, 
A.M. Inst. C.E.,  the  Engineer  of  theCouncil.  20.  Park  Place,  Cardiff. 

The  Quantities  of  the  several  Works  may  be  had  on  application  to 
either  of  the  before-named  Engineers  on  deposit  of  ^lo,  which  will  be 
returned  after  a  Contract  has  been  entered  into  to  every  person  making 
a  bond  fide  Tender,  on  the  return  of  the  Documents  entrusted  to  him. 
In  the  event  of  a  Tender  being  withdrawn  the  deposit  will  be 
forfeited. 

Sealed  Tenders  on  the  forms  supplied,  endorsed"  Tender  for  Sewerage 
Works,"  are  to  be  delivered  at  my  office  at  Park  House,  Park  Place, 
Cardiff,  on  or  before  Twelve  o  clock  noon  on  Thursday,  26th  day  of 
January.  1005. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

M.   WARREN, 
Park  House,  Park  Place,  Curdifi.  Clerk  to  the  Council. 

January  7th.  i(j05 

COMMISSIONER    FOR    RAILWAYS'    OFFICE, 
BRISBANE,     NOVEMBER    Kith,    1904. 

-000    TONS    OF    STEEL    RAILS    AND    if.S    TONS   OF    STEEL 
FISH  PLATES. 

TENDERS  WILL  BE  RECEIVED  AT 
this  oliicc  until  .:  p  ui.  on  Tuesday,  tlu-  7th  March.  1905. 
endorsed  "  Tenders  for  Steel  Rails  and  Fishplates,"  and  accompanied 
by  a  preliminary  deposit  of  i  per  cent,  on  the  Tender. 

Specification,  &c.  (price  los,  Od.  per  copy),  can  be  obtained  at   the 
office  of  the  Chief   Engineer,   Brisbane,  on  and  after  the  )6th   day  of 
November.  iij04,ancl  also  at  the  ofiice  of  the  Agent-General  for  Queens- 
land, I.  Victoria  Street,  London,  on  and  after  January  3rd.  1905. 
The  lowest  or  .tny  Tender  will  not  necessarily  be  accepted. 

T.  S.    PRATTEN, 

Secretary. 

TO    ROAD    BRIDGE    CONTRACTORS. 

THE  RURAL  DISTRICT  COUNCIL  OF 
Clierlscy.  in  (hr  Counlv  of  Sinn v,  invite  TENDERS  f<M-  the 
CU.N'STRUCTION  of  the  TWO  BRIDtiES  kn.)wn  as  the  Plough 
Bridges  across  the  River  Wey,  on  the  road  from  Wevbridge  to  Byfleet. 
Plans  can  be  seen  and  copies  of  the  specification  obtained  on  deposit 
of  a  postal  order  of  £i  (which  will  be  returned  on  receipt  oi  a  bond 
fuie  tender)  at  the  oiliccs  of  Mr.  R.  ST.  (JkorgeMoohe,  M.Inst.'J.E., 
17,  Victoria  Street,  W'estminster,  S:W.,  the  Engineer. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

Tenders  to  be  endorsed  "  Tender  for  Bridges,"  and  addressed-  to  the 
Chairman  of  the  Council,  to  lie  delivered  at  the  Council  Offices,  No.  80. 
Guildford  Street,  Cherlscy.  before  Twelve  o'clock  n  jon  on  Monday,  the 
30th  January.  if)o~,. 

By  order. 

H.   E.  PAINE, 
Chcrtscy,  January  4th.  11)05.  Clerk  to  the  Council. 

.4ST     IXUIAN      RAILWAY.— The     East 

Indian  Railway  Coiiipanv   i5  prepaied  to  receive  TENDERS 
lor  the  SUPPLY  and  "DELIVERY  of  :- 

(1)  DECK   IJRIDGES(6ft  .  12  ft..  20  ft..  and  40ft.  clear  spans). 

(2)  LEATHER   BtLTING,    HIDES,  &c. 

(3)  LAMPS,  LAMP  FITlINGS,  and  Miscellaneous  Glass,  as  per 
specifications  to  be  seen  at  the  Company's  offices. 

Tenders  are  to  he  sent  to  the  undersign -.-d,  marked  "Tender  for  Deck 
Bridges,"  or  as  the  case  m.iy  be,  not  later  than  Twelve  o'clock  noon,  on 
Wednesday,  the  2,sth  day  of  January  instant. 

The  Company  reserve's  to  itscK  the  right  to  divide  the  order,  also  to 
decline  any  tender  without  assix'ninga  reason,  and  does  not  bind  itself 
to  accept  the  lowest  or  any  Tender. 

For  each  specification  a  fee  of  £1  is.  is  charged,  which  cannot  under 
.my  circumstances  be  returned. 

By  order, 

C.   W.   YOUNG. 
Nicholas  I-anc, London,  E.C.,  Secretary. 

January  12th,  1905. 


Jamj.\»»  30,    Ii)«>5. 
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I  HE  SOUTH   ISItlAX  KAIIAVAY  COMPANY,  Uinilcd. 
IS  prip.irtd  to  receive 

TliN'DEKS  FOR  THE  SUPPLY  OF:— 
l«>  loo  STKKI,  CUVKKKI)  *,()OI)S  WAr.OXS. 
i^)  wo  I'.iit-  ..t  SI'OKK  WHKKLS  .nul  AXLKS  for  fliltiK 
,     p  |...  LAMIN'ATKI)  MKXKING  SI'KIXtVS  mr  diltu. 

.   uul  Ki)riii>  ni  Tciulvr  iiuy  In:  obt.uiu-d  at  the  Cutn- 

—li!  t"  thi  Ch.iirnun  .in  !  directors ni  tlit* South  Indian 
K.  '  i<-r  lor  Wagons."  or  as  the 

c.i  -  ad  ii'»t  later  than  Twelve 

Tender. 
;o<.  tor  each 
I  i.md(<:>. 

\,:j;  ;■.^   ■iiixK  U;-.»\\ii)i;-  iii.i-,  bt  "I'Liin.:.!  .il  tlu  Oiii-c  of  Sir  GKOKr.e 
B.  Bktcr,  3.  Victoria  Street.  \VeHlnunslcr.  on  payment  of  5s.  per  sheet 
By  order. 

HKNRY  \V.  XOTMAX. 
O icnpeuiy's  Offices,  M.ma^ing  Directtir. 

55,  rtracccDurvh  Street.  LoikIom.  EC 
foniur)'  fjih,  un^- 


BOROUGH    OF    SWINDOX.— ELECTRI- 
CITY AND  TRAMWAYS  DEI'ARrMENT. 
LANCASHIRE  BOII.KR.  &c 

Ti  ■    C..rr*'Mtion  of  Swindon  invite  TEN'UERS  lor   the   SUPPLY 
ar  V  01   ONE  30ft.  by  «  il.   LANCASHIRE    KOILER 

w.  ipcrhc.ilcr,  ste;im,c.\hnust,  and  feed  pipioj^.  \i.'- 

^  ^ciitT.it  condilitins.  speciiuatum,  an<l   iorni>  01  Tender 

ni  >  1  »n   .ipplication  to  the   Eni^ineer  and  Mana>;er,  Mr. 

J.  '  ■  \M.LE.E,.  Klectricity  Works.   Swindon,  on   payment 

('I  'lie  (iumc.i  tor  each  copy,   whicti  will  be  returned  ou 

fi  .  nifi  Tender. 

^  M.iy  be  <U>tained  at  5s.  each. 

T  ^e  Tender   is  accepted   will  be  required  to  lind   two 

rc',  ics,  and  to  enter  into  a  contract  to  b--  prepared  by  and 

l>'  I  tuses  as  the  Town  Citric  may  deem  necessary. 

1  >   prescribed  form,  and  accompanied  by  the  spccifica- 

li"  indtiions  intact,  and  endorsed  "Tender  for  Lanca- 

*•'  be  delivered  to  the  undersigned  before  10  a.m.  od 

Ti  ■  ,  ;_.  _ jAfv  the  a^th  ntJtt. 

Tbc  ojcpur^Uon  Jo  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  order, 

Towo  Hall.  Swindon.  ROBERT  HILTON. 

December  33rd.  uyo^.  Town  Clerk. 


T 


II 
01 


Mid  1% 


JOHANNESBURG    MUNICIPAL   TRAMWAVa 

The  Council  is  prepared  to  receive 

KNDERS  FOR  :— 

VIi.:;<)LKS  RAM  s. 

\'  I    GUARD  RAILS.    BOLTS,   SITTS,  COACH 

1. 00  SPIKES. 
''  '  M'^cih^ati'Mi*.  and  forms  of  Tender  arc  now 

<.*  of  the  Town  Clerk  of  )ohanncsburn       They 
•r   Frid.iv.   hccembtr  ^olh.  at  trie  Orftce^  of  the 
-    Kncmecm,    .Me?.«-s,    MOKl>KY   AM>    Dawiukn. 
ct,  Wc<tminfttcr.  S.W..  and  may  be  obtained  irom 
M  of  Kive  Guineas,  whi.h  will  be  returned  on  receipt 
■iidcr. 
■  Im;  addressed  to  Messrs.  MORDEY  AND  Dawbakn. 
t,  Wentminsicr.  S.W.,   and  must  reach  lliem  not  later 
L  J  urMlav.  lanuary  }()th.  i*io$. 
C<Mu*w4i doe*  not  bind  i{%t\t  to    ctcpl  the  lowest  or  any  Tender, 
not  responsible  for  the  co»l  of  Tendering. 

R.  KEETHAM,  Town  Cleric. 


B 


t   : 

Ih 

1 
C. 

III. 


KADFOKD       CORPORATION'       TRAM- 

W.XYS. 
SrEEI.    GIRDI'iR    RAI!^    AXI>    FISHPLATKS 
STKKI.    POl.KS. 
■1  invili  TKNIlKHS  t.>r  the  -iipplv  and  DELIVEK> 
"  TONS  of  SIKKI.   GIRDEK   VRAM   RAILS   ind 
■    "•■'  \TES   and  fo   STEEL  POLE>,  lor  Electrical 

H  •■  Teiuler  *A.  Cfee!  R;»(l«-'r  S!ee!  I*n?f^  "  .i< 


The  l.iwtrt  .»  any  Tender 

T<iwn  Hall.  Bradlord. 

laauary  nth.  1905. 


•  accepted. 
.  I.VENS. 

Town  Clerk. 


B 


OARD  OF 


Scaled  TENDERS,  atl 
up  to,  but  not  later  tlian, 
i.^>1.  lor  EXECUTING  .<ri. 
DoiicCal.  vU.  :  An  EXTE\S|o 
ROCK  EXCAVAriOS,  &c.,  a- 
Coastguard  Sta'ion.  Muirov.  L-i 
Ral,  and  at  this  OitiLc.  where 
contract,  and  ptinicd  fo  m  o»  Tr 

Th:  Bo^rd  will  not  be  bound  t 


Omccof  Public  Worln.  Dublin 


PL'BLIC  WORKS.— NOTICE 

■  f,  will  be  received 
:  Il  day  of  February, 
ntcs  B«y.   County 
!  R.  UREuGIN'ii. 
.  ..  to  be  seen  at  the 
:  r(  *cnny.  C  tunlv  Done- 
•  :ioo,  schedule,   form   of 
ad. 
rpi  wie  i>>west  or  any  Tender. 
By  order, 

M    WILLIAM^ 


APPOINTMENTS     OPEN. 

BOMLiAV,     BAKUDA,      AXlJ     CENTRAL 
INDIA   K\ILWAY  C<>MI'AN'Y 
ASSISTANT    ELECIKICAL    KVGINEKK. 

The  Dircjtors  .u-e  prep.i'ed  to  receive  AI'PLI  ATlUN'S  (by  letter 
nnlvi  tnini  duly  qualiiietl  candid-ttt^  fur  APPOIN'TM  KN'T  a*  an 
ASSISTANT  ELECTRICAL  ENGINEER  for  the  C.»rria>i<:  and 
Wanon  Dep,ir  nunt. 

Cmdidates  should  be  bout  25  years  of  afjc.  must  have  had  a  g<>>d 
general  and  technical  e1u.:aton,  and  piKMrss  a  th  >rouf£hly  practical 
ut>-t<>-datc  kni*ledf;c  nf  dt'cct  and  tri-pha«e  dynamos,  accumuI)to«>. 
.md  electric  liitinf's  c-imbined  with  work-^hop  experieocc  {{aincd  with 
.m  electrical  tiim  01  K'^kI  »lan  lin^. 

Terms:  A  live  )can<,  agrecoient,  with  ttrst-cUss  free  passage  to 
IndLi. 

Satirj*.  Rs.  400  per  cnlendar  month 


The  Candi  ate 

the  C»»rapaDy'>coi 
Letters  ol'appli 
loj^iiial  order  oi  i! 
i»ri|ilinals)  of  te->tMi 
necrs. '  >hould  h€  ' 

Offices,  Gloiicc^tci  ILmsc, 

bishop-^atc  Street  Without 

l».idon,  EC. 

I.iinurjr  «>ln.  n(o>. 


lioation  by 

in  chrono- 
<not 

Engi- 

in>t. 


1.  \v.  wouu. 


Secretary. 


i.ATIEKbE\  bOROLGH  COUNCIL. 
TO     tLE.TRICAL    KNGINEE.^S. 

\PPLICATIONS^FRb\rPERSONS  NOT 
le  s  than  .:S  vcars  oi  age  for  the  »l»POI  STMENT 
l.LECt'KlCiL  ENGINEER,  to  lake  entire  charge  of  the  Elcclnc 
;  ->  Dcpartincni  and  the  running  of  the  station.  AppUcants  must 
.'   li.id  experience  iu  the  w*  rktng  of  a  ihrec-wirc  coatiQuaitb-currciit 


C-.i 
K.  . 


I'crsoual  <■ 

|.il)U.uy   l.*l': 


>i  duties  may  be  obtained  at 

.>nd  mu.\t  be  deliTcned  to  me, 

.  «  <yi.s  .rf  ut>t  more   han  i-iur  rcccol 

i  '*  Electrical  Engloecr,*  by  Mid-day 

i-iJe  within  the  B<iri>ugh, 

v^  iLKIXS,  T*»wn  Clerk, 


M 


ARTELL   SCHOI,.\RSHlF   IN    NAVAL 


.1  M.H01.ARS111PUI 


-  3,  and  Mibfcct  to  certain 
t  hREUIoc  >.OMPEri- 

'   than  31  ycar«  of  afic  on 

.    Un  .1    .  .li.  ;i.  :..iisjv  em- 

■•s- 

the 


'pHfc,       VlclUKlA       LMVh,KSilV       OF 

I  M«\CHKsIEK. 

■       .   t..e    XPPOI.STMK.ST    ol    a 

1r^   'he   m^aittut-on  o*  the 
'    trtjo    u<  the    Eu- 

vooditlo  ». 

•  >id  a  iriure  »( the 

lie  «tU  D  4  be  ICM 

A  -   t'  I   *i>i)   U'or.v  >■!   app  iDtiit«nt  nuy  be 

.■Ma.:  r. 

Api  .  to  c*  and  such  IcMlirnoU  i  toot  caccedinc 

tlirev  in  Dt  nit^' >  ..^  h'  an  id^le  •  ay  dc»tie.  Mi.  u.i  llcicnt>.n<r 
bctorc  Fcbruaif  15th  10  the  KcjliUrv. 
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BUYER5'    DIRECTORY. 

NOTE, — Ihe  display  actvettUe>iient<,   oj    Ihejunis  mentioned  viulti  each  lieadiii^  can   bt    joitnd  jeodily  by  te/ttevce  to  the 
Alphabetical  Index  to  Advettisers  on  pagei  43,  45,  40  and  4><, 

In  order  to  assnye /air  treatment  to  advet  tisers,  each  firm  ii  indexed  under  its  leading  speciality  ONLY. 

Advertisers  icho  ptefer.  houerer.lo  be  enteied  under  two  or  mote  different  sections  can  do  so  by  an  annual  payment  of  ss. 
for  each  additionetl  section. 


Artesian  Well  Machinery. 

John  7.,  Thorn.  P.iliicrc)(t.  Manchester. 

Belting. 

Binney  &  Son.  C.ttherine  Street.  City  R(jad,  Londcn.  E.G. 
Fleming.  Birkby  &  Goodall.  Ltd.,  West  Grove.  H.illfax. 
Gilmonr,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Rossendale  Beltinj;  Co.,  Ltd..  10,  West  Mosley  Street,  Manchester 

Boilers. 

Clayton,  Son  &  Co.,  Ltd..  Leeds  City  Boiler  Works,  Leeds 
Grantham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
John  Thompson,  W'olverhampton. 

Boilers  (Water  tube). 

Babcock  &  Wilcox,   Ltd.,  Oriel   House,  Farringdon  Street,  London, 

£.C. 
Cochran  &  Co.  (Annan),  Ltd..  Annan,  Scotland. 
Hartley  \  Suftden,  Ltd..  Halifix. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  rtii.im,  Ltd.,  Floodgate  Street  Works.  Birnimgham 
T.  D.  Kobinson  &  Co.,  Ltd.,  Dei  by. 

Books. 

Crosby  Lockwood  &  Son,  Stationers"  Hall  Court,  London,  E.C. 
Grithn,  Charles,  Jt  Co  ,  Kxeter  Street,  Strand,  W.C. 
New  Zealand  Mines  Record,  \VeHin,(;lon,  New  Zealand. 
Spon.  F.  &  F.  N.   i;?.  Strand,  W.C. 

Cables. 

St.  Helens  Cable  Co.,  Ltd.,  Wanington,  Lancashire. 

Case-Hardening  Compounds. 

Hy,  Millei  .■<;  Co.,  Milli;ailh  Works,  Leeds, 

Catalogues,  Printing,  &c- 

Atlantic  Piess,  Ltd.,  Weymouth  Street,  ^L^ncllesler. 

Southwood,  Smith  ^c  Co.,  Ltd.,  Plough  Court,  Fetter  Lane,  London, 

F.C. 
SpoUiswoode  Adverlising  A.i*cncy,  8,  New  Sheet  Square,  E.C 

Chucks. 

Fail  banks  Co.,  78  So.  City  Road.  London  ,  E.C. 

Cisterns,  Tanks,  &c. 

F.  -A.  Kceji,   )u.\<jii  i\  Co.,  Bam  Street,  Birmingham. 

Clutches  (Friction). 

David  Hiidgc  &  Co.,  Castleton  Ironworks,  Rochdale,  Lancashire. 
H.  J.   H.  King  &  Co.,  Nailsworlh,  Gloucestershire. 

Colliery  Plants. 

(iialiai:  ,  Morton  Si  Co..  Ltd.,  Leeds. 

Condensing  Plant. 

Conceiitiic  Condenser,  Ltd..  23,  Xoithumbeiland  Avenue,  London, 

WC. 
Mirrlees. Watson  .t  Co  ,  Lid,,  Glasgow. 

Condensed  Water  Purifiers. 

Lassen  \  Hjoit,  $:,  Ouecn  Victoria  Street,  London,  E.C. 

Consulting  Engineers. 

Gibbs,  John,  Jt  Son,  Ro,  Juke  Street,  Liverpool. 

G.  H.  Hughes,  A.M. I.M.E.,.>7,  Queen  Victoria  Street,  London,  EC. 

Continental  Railway  Arrangements. 

South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Hkicheit  it  Co.,  Leipzig-Gohlis,  Germany. 
Brown  Hoisting  Machinery  Co..  39,  Victoria  Street,  London,  S.W. 
Fraser  it  Chalmers.  Ltd.,  3,  London  W^a^l  Buildings,  London,  E.C. 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Tempcrlcy  Transporter  Co.,  72,  Bishopsgatc  Street  Within,  London, 
E.C. 

Coverings  (Boiler). 
Magnesia  Coverings,  Ltd.,  Washington  Station,  co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 

Joseph  lioolh  .S:  Bros.  Ltd.  Rodley.  Leeds. 
Thomas  Hroadbent  &  Sons.  Ltd.,  HuddersBcId. 
Niles-Bemcnt  Pond  Co.,  23-23,  Victoria  Street,  London,  S.\V. 


Cranks. 

Clarke's  Crank  S:  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling I. 

E.  G   Wri.c;ley  &  Co,,  Ltd.,  Foundry  Lane  Works,  Solio,  Biruiingham. 

Destructors. 

Hoi  stall  Destrui  lor  C.>.,  Ltd  ,  Ainilcy,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie,  Mlc.,  Hoboken,  near  Anlwcip. 
Rose,  Downs  &  Thompson.  Ltd..  Old  Foundiy.  Hull 

Economisers. 

E   Green  tK  Son.  Ltd.,  Manchester. 

Electors  (Pneumatic). 

Hughes  &  Lancaster. 47,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 

Allgemcme  Elektricitats  Gesellschaft,  Berlin,  Germany. 
BioatUxiit,  T,  W.,  Vicloiia  Electrical  Works,  Hudder>lurld, 
Bruce  Peebles  S;  Co,,  Ltd.,  Edinburgh. 
Brush  Electrical  Engineering  Co.,  Ltd.,  Victoria  Works   Belvedere 

Road,  London,  S.E, 
Cromplon  &  Co.,  Ltd.,  Arc  W*orks,  Chelmsford. 
Crypto    Electrical   Co..    3.    Tyer's    Gateway,    lierinondsey    Street, 

Loudon,  S.  E. 
Gent  &Co,.  Ltd..  Far,.d.iy  Works,  Leicester. 
Greenwood  &  Batley,  Ltd..  Albion  Works,  Leeds. 
India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Lid., The 

Silvertown,  London,  E. 
Mai  her  &  Piatt,  Ltd..  Sallord  Iron  Works.  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W.,  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Stieet,  London,  E.C 
Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manuiacturing  Co.,  Bradford,  Yorks. 
Premier  Electrolyte  Co.,  26,  Spital  Square,  London.  E. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London.  E.C. 
Sturlevant    Engineering    Co.,    Ltd.,    147,    Queen    Victoria    Street. 

London,  E.C. 
Turner.  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
H,  Weaver  &  Co  ,  22,  Rosoman  Street,  Clerkenwell,  London,  E.C. 

Engineers'  Supplies. 
.\hlers,  .-Yd..  Whitley  Bay.  near  Xewcastle-on-Tyne. 

Engines  (Electric  Lighting). 

j.  &  H.  McLaren,  Midland  Engine  Works  Leeds. 

Engines  (Locomotive). 

B.ddwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Himslel  Engine  Co..  Ltd.,  Leeds,  England. 
Hiulswell.  Clarke  &  Co.,  Ltd,,  Leeds.  England. 

Engines  (Stationary). 
Allis-Chalmers  Co.,  533,  Salisbury  House,  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chalmers.  Ltd..  3,  London  Wall  Buildings,  London,  E.C. 
Mirrlees  Watson  Co  ,  Ltd,,  (ilasgow. 
Soesl,  L.,  &  Co..  Ltd.,  114-116,  Victoria  Street,  London,  S.W. 

Engines  (Traction). 

Ill),  Fowler  &  Co,  (l.ie.ls).  Ltd.,  Steam  Plough  Works,  Leeds. 
Ginelt  &  Sons,  Ltd,,  Richard,  Leiston,  R.S.O.,  Suffolk. 

Engravers. 

Jiio.  Swain  &  Son,  Ltd.,  .sS,  Farringdon  Street,  London,  E.C. 

Exhaust  Steam  Oil  Separators. 

L.isscn  <V  Hjort,  52,  Queen  Victoria  Street,  London,  E.C, 

Fans,  Blowers. 

Capel  Fan  Co.,  13.  Moscley  Street,  Xewcastlc-on-Tyne. 

Davidson    &    Co.,   Ltd.,    "Sirocco"    Engineering    Works,   Belfast, 

Ireland. 
Gibbs,  John  &  Son,  80,  Juke  Street.  Liverpool. 
James  Keith  &  Blackmail  Co.,  Ltd.,  27,  Farringdon  Avenue.  London, 

E.C. 
Matthews  &  'Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 
J.  H.  Sankey  &  Son,  Ltd.,  Essex  W'harf,  CanningTown,  L  >iidon,  E. 
E.  J.  &  J.  Pearson,  Ltd.,  Stourbridge. 


jANUAkY  2<>,  1905. 


PACK'S     WEKKLY. 


^^rr 


'^'^^'^%:^WMMJLY\(  Wei^Hiin^r  Machines    nw 


■\j>- 


^y  ROYAL  WARR^^ 


:*~ ... 


W&TAveryD? 
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SOHO  WFOUNDRY/f",  .« 

^iisb ,,  ^;^  -   Makers  OF 
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Avery's 
Computing 

and 

Counting 
Balances. 


Reduces 

the 

Wages 
Cheques 

in 

Factories! 


INDI5PKNSAHI.E      IN     MANUFACTORIES 

ft)r  counting:   larRC  quantities  t>f    Articles,  Checking   AU-n's   XNork.    Stock- 
takinjr,  or    for    making    into    Grosses,    etc. 

ESTIMATING      BALANCES 

Arc    a    necessity    for    HstimatinK  and    CountinR    Dflices.    for    ascertaininji 
the    weight    of    quantities    of    Articles    from    the    weiRht    of    one    Article. 


V\  rill-    lor    lllii>l  r.iloil     Prkc    list   nf 

AVERY'S     COIVIPUTING     BALANCES 
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Buyers'    Directory — {Continued). 

Firewood  Machinery. 

M.  Glt.vcr  S;  Co..  I';itentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mahie,  Todd  &  Bard,  113,  Cheapside.  London,  E.C. 

Forging  (Drop)  Plants. 
Brett  s  Patent  Lifter  Co.,  Lid.  Coventry 

Forgings  (Drop). 
J.  H.  Williams  Ik  Co..  Brooklyn.  New  York.  U.S.A 

Furnaces. 

Deifthton's   Patent  flue  &  Tube  Company,  Vulcan    Woiks.  Pepper 

Road.  Leeds. 
Leeds  For^e  Co..  Ltd..  Leeds. 
\V.  F.  Mason.  Ltd.,  Engineers,  .Manchester. 

Gas  Producers. 

Graham.  Morton  &  Co.,  Ltd..  Leeds. 

W.  F.  Mason.  Ltd.,  Engineers,  Manchester. 

Power Cas  Corporation.  Ltd..  30,  Victoria  Street.  London.  S.W. 

Gauge  Glasses. 

J.  B,  Treasure  &■  Co..  Vauxhall  Uo:id,  Liverpool. 

Gauges. 

Klni.i;er.  Kichard  \-  Co.,  1.0,    Fcnchurch  Street,  London.    E.C. 

Gearing. 

Ahlers,  A<1..  Whitley  Bav,  near  Xewcastlc-on-Tyne. 
Hamilton  .'i  Co..  J.  B..  145.  Caiinon  Street.  E.C' 
Wild,  M    ]'.    X  Co..  Corpor.ition  .Street,  BirniinRham. 

Gold  Dredging  Plant. 

Frastr  \  Chalmejs,  Ltd.,  j.  Londoji  Wall  Lnildings.  London,  E.C. 

Greases. 

Bliun.uiii  andbteiii,  Ltd.,  Plough  Bridjtc,  Depllord.  London,  SE. 

Hammers  (Steami. 

Davis  S  Piimnise.  I.eilh  Iionworks.  Edinliurgh 
Niles.Bcment  Pond  Co..  23-25,  Victoria  Street,  London.  S.W. 

Hoisting  Machinery. 

Stc  Coiueynig  Machinei  v. 

Horizontal  Boring  Machines. 

William  Avipiiih,  I. Ill  ,  llii;hioad  Well  Works,  Halifax. 

Greenwood  ic  liatley,  Albion  Works,  Leeds. 

Niles-Bement  Pond'Co.,  23-25,  Victoria  Strett,  London.  S.W. 

Hydraulic  Leather. 

.\hleis.  .\d  .  Whitley  IJ:'y.  near  .\'ewcaslle-on-T\  ne. 

Icemaking  ana  Refrigerating  Machinery. 

H.J.   Wtsl  &  Co..  114  11,-i,  South  walk  llii.lgc  Boad,  London,  S.E. 

Indicators. 

Dohbie  Mclnnes.  I,td.,  41  &  42,  Clyde  Place.  Glasgow. 
ILmn.iii  &  P.uchanan,  75,  KobcrtM>n  Street.  Glasgow. 

Iron  and  Steel. 

Askhain  Bros.  &  Wilson.  1-td.,  Sheflicld. 

Consctt  Iron  Co..  Ltd.,  Consctt,  Durham,  and  Newcnstle-on-Tynt. 

Fairley  \  Sons,  James,  Old  Mint.  Shadwcll  Street,  Birmingham 

Farnley  Iron  Co.,  Ltd.,  Leeds   England. 

Fried.  Krupp,  Grusonwerk,  Magdebnrg-Buckau  Germany 

Hadficld's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

I.  Frederick  Mclling,  14,  Park  Kow,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Burden.  John  &  Sons.  Lambhill  F'orge,  by  Ma- \  hill   Glasgow 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England. 

Gilbert  Thompson  Jt  Co..  ufj.  Victoria  Street.  London    S  W 

Woodhouse  &  Rixson.  Sheffield. 

Ironwork  (Constructional). 
V.  A.  Keq.,  Juxon  \  Co..  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep,  Ju.v  m  &  Co..  Bain  Street,  Birmingham. 

Jointing  Materials. 

Kichard  Klingcr  &  Co..  Cfi,  Fenchurch  Stietl.  London,  E.C. 

Lathes. 

Bradbury  &  Co.,  Ltd  ,  Wellington  Works.  Oldham. 
I.ickcnby,  Benton.  &  >.  o.,  Ptrscvcrance  Ironworks,  H.difax 
.Norlhern  F.ngmecring  Co.  ( ic,oo    Ltd.,  King  Cross,  near  Halifa.\. 

Laundry  Machinery. 

W.    Sunimc.scales    &    Sons,    Lid.,    Engineers     Phani.v    Foundry, 
heighlcy,  England.  '  ' 


Lifts. 

VVaygood  &  Co.,  Ltd.,  Falmouth  Road,  London.  S.E. 

Lubricants. 

Blumaiin  &  Stern.  Ltd..  Plough  Bridge,  Deptford,  London,  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  19  &  20,  Water  Lane,  Great  Tower 

Street.  London.  E.C. 
Matthew  Wells  &  Co  ,  Hardman  Street  Oil  Works.  Manchester. 

Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Bateman  s  RIachine  Tool  Co.,  Hunslet,  Leeds. 

Hy.  Berry  &  Co..  Ltd.,  Leeds. 

Bertrams.  Ltd.,  St.  Katherine's  Works,  Sciennes,  FIdinburgli. 

Bradbury  &  Co..  Ltd.,  Wellington  Works,  Oldham. 

Breuer,   Schumacher    is:    Co.,  Ltd.,    Kalk,   near    Cologne-on-Rhine 

(Germany). 
Britannia  Engineering  Co..  Ltd.,  Colchester,  England. 
C.  W.  Burton  Gnftiths  and  Co.,   I,  2,  &  3,  Ludgale  Square,  Ludgate 

Hill,  London.  E.C. 
Chas.  Churchill  &  Co..  Ltd  ,  g-15.  Leonard  Street.  London.  E.C. 
Cunlifte  &  Croom,  Ltd..  Broughton  Ironworks.  Manchester. 
Greenwood  &  Batley.  Ltd.,  Leeds. 

Tones  &  Lamson  Machine  Co..  97,  Queen  Victoria  Street,  London,  E  .C. 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 

Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle.on-Tyne. 
Niles-Bement-Pond  Co..  23.25,'V?ctoria  Street.  London,  S.W. 
Noble  &  Lund   Ltd.,  F>lling-on-Tyne. 

Northern  Engineering  Co.,  IQOO.  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  *t  Son,  Canal  Ironworks  Shipley,  Yorkshiie. 
Pratt  &  Whitney  Co.,  23-25.  Victoria  Street.  London,  S.W. 
C.  Redman  &  Sons.  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds.  England. 
Wm.  Ryder,  Ltd..  Bolton.  Lanes. 
G.  F.  Smith,  Ltd..  South  Par.ldc,  Halifax. 
John  Stirk  &  Sons.  Halifax. 
Taylor  and    Challen,    Ltd.,   Derwent    Foundry.    Constitution    Hill. 

Birmingham. 
H.  W.  Ward  &  Co..  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill.  London,  E.C. 
Whitman  S   Barnes  Manufacturing  Co.,  140,  Queen  Victoria  Street, 

London,  li.C. 
Charles  Winn  &  Co..  St.  Thomas  Works,  Birmingham. 
Y'orkshire  Machine  Tool  :ind  Engineering  Works,  Liversedge,  Vorks. 

Metals. 

Delta  Metal  Co..  Ltd..  no.  Cannon  Street,  London,  E.C. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain.  40,  Queen 

Vicloiia  Street.  London,  E.C. 
Phosphor  Bronze  Co.,  Ltd..  Soiithwark    London,  S.E. 

Metals  (Perforated). 

W.  B.arns  &  Son,  Chaltou  Stieel,  Euston  Road.  Liuidon.  N.W. 

Mining  Machinery. 

Fi.isei  ,S:  Cbaimety.  Ltd..  3.  London  Wall  Buildings,  London.  E.C. 
Humbolt  En,t;iiietiing  Co..  Kalk.  near  Cologne,  Germany 

Office  Appliances. 

Haldcn  ^:  Co.,  J.,  8.  Albert  Squaie.  Manchester. 
Hall  &  Co..  B.  J.,  3<),  Vicloria  Street,  London,  S.W. 
Lyle  Co..  Ltd.,  Haiiison  Street,  Gray's  Inn  Road,  London,  W.C. 
Partridge  &  Cooper,  Ltd..  191-192  Fleet  Street,  London.  E.C. 
Rockwcll-Wabash  Co.   Ltd..  69.  Milton  Stieet.  London.  EC. 
Shannon,  Ltd..  Ropemaker  Street,  London.  E.C. 
Titan  Binder  Co..  31.  Queen  Victoria  Street,  London,  E.C. 
Trading   and    Manufacturing   Co.,    Ltd..  Temple  Bar    House,  Fleet 
Street.  London,  E.C. 

Oils,  &c. 

Blumann  and  Stern.  Ltd.,  Plou.gh  Bridge,  Deptford,  London  S  E 
Wells.  M.,  &  Co.,  Hardm.in  Street  Oil  Works.  Manchester. 

Packing. 

Beldam  Packing  &  Rubber  Co.,  93-94.  Gracechurch   Stieet    London 

E.C. 
Frictionlcss   Faigine   Packing    Co.,    Ltd,    Hendham    Vale     Works, 

Harpurhcy.  Manchesler . 
Lancaster  &  Tonge.  Ltd..  Pendleton,  Manchester. 
Hedfern  \  Co.,  S,.  Swan  Lane,  New  Brown  Street,  Manchester. 
Quaker  City  Rubber  Co.,  Coronation  House,  Lloyd's  Avenue.  f:.C. 
United    Kingdom    Self-Adjusting    Anti-Friction    Metallic    Packing 

Syndicate,  14  Cook  Slicet,  Liverpool. 
United  Stales  Metallic  Packing  Co.,  Ltd..  Bradford, 
J.  Bennett  von  der  Heyde.  6,  Brown  Street,  Manchester. 

Paint  (MetaUic). 

.Metallic  Paint  Co.,  Ltd.,  Cardiff. 

Paper. 

Lcpard  &  Smiths,  Ltd.,  29,  King  Street.  Covent  Garden,  I  ondon,  W.C 

Patent  Agents. 
Page  &  Rowlingson.  28.  New  Bridge  Street.  London,  EC. 
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Pumps 


Vclvgrams: 
' MATMORN.    UHKOS 


LIFTS 


SUHFaCE   ENGINE    WITH   SHAFT  PUUP3. 


PUMPING 
MACHINERY 


Specialities- 


DIFFERENTIAL    PUMPING     ENGINES. 
ROTATI\E    PUMPING    ENGINES. 


Horizontal  and  Vertical. 
Compound     and     Triple. 


>r.        %f^ 


HYDKflL'Lie    ITMP^. 
(JNDERCiKOLM)    PI  i>U'^. 

wati:k    works   plant. 

HATHORNJAVEY&CO 


LIMITED, 


LEEDS. 

ENGLAND. 
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Buyers'    Directory — {Contimied). 

Photo  Copying  Frames. 
J.  H^ilden  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W. 

Photographers. 

l;..c.kir  &  Sullivan,  67  nn<l  '-').  Ch.mteiy  London,  W.C. 
tlliott  &  Fry,  55,  Haker  Slr«cl,  London.  W. 

Photographic  Apparatus. 

.M.^^!^.n  \  Co.,  Ltd.,  22,  23,  Solio  Square,  London,  \V. 

Pinch  Bars. 

Samson  &  Co.,  Garforth,  near  Leeds. 

Slone  tk  Co.,  J,  H.,  135,  Finsbury  Pavement,  London,  E.G. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Mauchestei. 

Porcelain. 

Gustav  Riclitcr,  Cliarlottenburg,  near  Berlin.  Germany. 

Presses  (Hydraulic). 

(,iecn\\o'.d  ^:  lialky,  Albion  Works,  Letds. 

.\iles  licnitnt-Piiud  Co,  23-25,  Victoiia  Street,  London,  S.W. 

Publishers. 

Crosby  l.ockwood  &  Son,  7,  Stationers'  Hall  Court,  London,  E.G. 
Charles  Griffin  &  Co..  Ltd  ,  Exeter  Street,  Strand,  London,  W.G. 
SpoM.  li.  and  V.  N.,  125,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

PuUeys. 

H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 

Pumps  and  Pumping  Machinery. 

Blake  &  Knowles   Steam    Pun>p  Works,  Ltd.,   153.  Oueen  Victoria 

Street,  London,  K.C, 
Drum  En^neering  Co.,  27.  Charles  Street.  Bradford. 
Knkc,  Call,  Schkeudit/.  Leipzi.g,  Geimany. 
Fairbanks,  Morse  &  Co  .  126,  bouthwark  Street,  London.  S,E. 
Frasei'  &  Chalmers,  Ltd..  !,  London  Wall  I'.uildings,  London,  E.G. 
|.  P.  Hall  &  Sons,  Ltd.,  Petei borough. 
Halhorn,  Davey  St  Co.,  Ltd.,  Leeds.  t:ngland. 
Positive  Rotary  Pumps,  Ltd.,  23.  Northumberland  Avenue.  London. 

W.C. 
Taiigyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

William  Asquilh.  Ltd..  llighioad  Well  Works,  Halifax. 
(ireenwood  *:  Hatley,  Albion  Works,  Leeds. 
Nlles  Hcment-Pond  Co..  23  25.  Victoria  Street.  London,  S.W. 
N'orthcrn  Knginecrimt  Co,  (njool,  Ltd.,  King  Cross,  near  Halifax. 

RaUs. 

W'ni.  Firth,  Ltd.,  Leeds 

Railway  Wagons. 

N^c.  A.  W.,  110,  Cannon  Street,  London.  E.G. 

W.  R.  Renthaw  &  Co.,  Ltd..  Phoenix  Works.  Slokc-on-l  rent. 

Riveted  Work. 

F.  A  Keep,  liixon  &  Co.,  Forward  W'orks,  Barn  Stiect,  liirminghani. 

Roof  Glazing. 

Mcllowcs  &  Co.,  Sheffield. 

Roofs. 

I>.  Anderson  &  Son,  Ltd.,  L.igau  Felt  Woiks    Belfast. 

Oiahani.  Morton  &Co..  Ltd..  Leeds. 

Head,  Wrighlson  &  Co.,  Ltd.,  lhornaby.on-Tecs. 

Ropeways  (Aerial). 

I  ii;h\..nt  &  Co.,  T.id  .  7:  .\L-iik  Lane.  Loiiaon,  fc.C 

Scientific  Instruments. 

Cambridge  Scientific  liislri  nient  Co.,  Lid.  Cambridge. 


Stampings. 

Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Sons  of  Saltley,  Ltd..  Birmingham- 
Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &    2,  Holborn  Buildings.  Broad  Street  Corner 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  S  Sun,  iiS,  West  Street,  Sheffield. 

Steam  Traps. 

British  steam  Specialties,  Ltd.,  Fleet  Street.  Leicestei. 
Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchestei. 

Steam  Wagons. 

Thornycroit  &  Co.,  Ltd.,  J.  L,  Chiswick,  London,  W. 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  liunslet,  Leeds 

Steel  Tools. 

Saml,  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

Ed.  Bennis&  Co.,  Lid.,  Bolton,  Lanes. 

Meldrum  Brothers  Ltd..  Atlantic  Works.  Manchester. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  \-  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard    Bios.,   ic,    St.     George's    Crescent,    Liverpool,    and    100c, 

Oueen  Victoria  Street,  London,  E.G. 
International    Time    Recording    Co.,    171.   Queen    Victoria   Stteet, 

London,  E.G. 

Tubes. 

Piemier  lioiler  Tubes,  Ltd.,  28,  Victoria  Street,  Loiidi»n  S.W. 
Thomas  Piggott  Hi  Co.,  Ltd.,  Spring  Hill,  Birniingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

G.  Gllkcs  &  Co.,  Ltd..  Kendal. 

Greenwood  ^:  Bailey,  .\lbion  Works,  Leeds, 

S.  Howes,  04,  Mark  Lane,  London,  E.G. 

Typewriters. 

F^Uiott-Fisher  Co  ,  85,  Gractchurch  Street.  London.  E.G. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street.  London,  E.C. 
Yost  Typewriter  Co..  50,  Holborn  Viaduct.  London,  E.C. 

Valves. 

Alley  &  MacLell.iii,  Ltd.,  Glasgow. 

Holmes  &  Co.,  \V.  C,  Huddcrsfield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd..  Kosehill  Woiks, Glasgow. 

Shaw,  Joseph,  Albert  Works,  Huddersheld. 

Ventilating  Appliances. 

M.Allhews  ."v.  \'.itt^.  Ltd.,  Swinton,  Manchester, 

Wagons—  Steam. 

Thornycroft  Ji.  Co.,  J.  I.,  Ltd..  Ghiswick,  London,  W. 

Water  Softeners. 

Lassen  &  Hjort,  52,  Queen  Victoria  Street   London.  E.C. 

Weighing  Apparatus. 

W.  T.  .\very  cS;  Co  .  S  .ho  Foundry.  Birmingham,  England. 
Samuel  IJeihson  &  Sou,  Hunslet  Moor,  near  Leeds. 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co..  looA   Midland  Road,  St.  Pancras    London,  N.W  . 

Wind  and  Water  Supply  Machinery. 

Eric  S.  A.  Smith,  Biuiliilgton. 

Wire  Working  Machinery. 

Kd.  l;rand.  35,  Shakespeare  Street,  Manchester. 

"  Woodite." 

"  W<}odite"  Company,  Mitcham,  Surrey 
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u 


Ring  Oiling  Ball  {3  Socket 


NIVERSAI 

GIANT    L.   Post   Hangers. 


D 


o 


ADJUSTABLE;. 
IN    ALL  I 

DIRECTIONS.: 


LenRih  of  Bearlni;        Four  Diameters  of  Shaft. 

VR  improved  Ring  Oiline  type  of  Bearing  Is  unquosttonably  without 
an  equal.  Perfect  oiling  <>l  the  >hafi  hi«  hitn  .urjuRcd  i- r  by  11:1.1 
■  11  Icmptrcdstccl  riiins  which  li-lnt;  on  Iht- shall  and  which  are  inouRh  laxRcr  ^n 
diameter  to  permit  the  lower  side  to  run  in  the  oil  oi  rcucrroir.  As  the  «har, 
revolves  these  'iiKs  rcvoUe  with  it  and  they  continually  convey  a 
KOnorou*  amount  ot  oil  up  on  top  ot  the  «ha(i  irom  which  it  works  o\c- 
the   entire   t'earinR  mim.i.  A   special   device  is    pr.viiled  at   each  end  ot    the 

Bearlu):  by  which  all  surplus  oil  i»  returned  t<  the  reecrvolr,  thus  allowini; 
the  ell  to  be  used  over  and  over  ag;aln.  and  doinB  away  with 
troublosomo   oil   drip   pans. 


Write  lor  dulogue  No-  181. 


CInsRow  Office  : 

9,    Howard   Street. 


THE    FAIRBANKS   COMPANY, 


rs  80.    City    Road.    LONDON,    t.C. 


CHARLES  GRIFFIN  {3  GO'S  PUBLIGATIONS 


24l.nll. 


CENTRAL  ELECTRICAL  STATIONS : 


12i.  it    nK. 


ELECTRICITY    CONTROL. 


Their    Doslgn,     OrKanis.tt ion,     .and     Man.tecmcnt.  A  Treatise  On   E Icc trie  SwItchRc.ir  .ind  Systc ms 
li>    CII.AS.    »i.    WOKDl.NUM.A.M.    .A.K.C-,    .M.l.C.t.,   M.L.M.t.  ol    Electric   Transmission. 

AliRlt>CHi>  ciiNTi  NTS.  By   LEONARD   ANDREWS.    A..M.I.C.E..    M.I. E.G.. 

I -i.f-i-!.,  .**T  _i'»K.r»f    »iTif(in    w.itk     t-.    i    t'T--f..^,tnfl  ~  At    Ttr;    tnrertinmt    -  T^r  Fx-}t,  "i'    t      •  C   -,.-    ; ."  '■.     ;         f'.-tU.l    Mun:   i-.i.    F\,    -n       I    cvrd'l>n 


'  cofvTKlliUTioNs  10  CanlTBl  atuioci  lit«mnr«  w« 


London:      CHARLES     GRIFFIN    &.     CO..     Ltd.,     EXETER     STREET,     STRAND.     W.C. 


FOR     ANY     SIZE     OR     TYPE     OF 

T  U  R  B  I  N 

OR      PELTON      WHEEL 


Apply  to:  — 


G.   GILKEIS   &L   CO..  LTD., 


KEIMDAL. 


ENKE  S     ROTATIVE    PUMP. 

Bv.-.:  of  all  Syeteius 
for  all    Liquids. 

4.000  Pumpe  under 
my  Syst«m  (with  k 
capacity  up  to  IS.OCtl 

HI-  \  lik'gli;     """es     per     tnlnutoi 

Enkes  Precision  blower. 


CARL  ENKE.  Schkeudltz-UlpzljT.  GERMANY. 
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Hydraulic  Machine  Tools 


THE  WEST  HYDRAULIC  ENGINEERING  GO. 

23,    COLLEGE    HILL,    LONDON,    E.G. 


Contractors  for  Hydraulic 
Plant  and  Testing  Machines 
io  the   Governments   of 

GREAT  BRITAIN. 

INDIA. 

GERMANY. 

FRANCE. 

RUSSIA. 

ITALY, 

SPAIN. 

BELGIUM. 

SWITZERLAND, 

HOLLAND, 

JAPAN, 

CHILI, 
Crown  Agents  for  the 
Colonies, 

&e..  e?c. 


-!? 


500   Ton    Hydraulic    Press. 


Patent   Sprlnp.-TestinE   Machine. 


V- 


Belt  •driven    Pressure    Pump 


I  »\r^i       ..,>,   1905. 
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"3 


'^W'miYf        Machine  'lool^         TT^ 


"^tw  tMIrm  «.•«>.»    10 /I.    Horing  and  Turning  Mill. 


So.  9  Vtrllcml  Mllllof   «lac/i/ar. 


JO  In.  Uapld  tttducilon  Ltlht. 


^fulllplt   Orllllag  aotf    Tapping  *itchlat. 

Niles-Bement-Pond 

COMPANY, 
136-138,  LIBERTY  ST., 

NEW   YORK.   U  S.A. 


LuKOOK  Orrus  axd  Sm<>\\ ». 

25-25.    VICTORIA    STREET.    S.W. 


Tr  V/rj"' 


lO'l    llcAs,    I  ni^.r.Ml  Umaiml  DrUl 


■  SILBSCO.  SE  W  yofik. 

^/;  /  «l.(  S     I.I  I  \  1)1)  ^ 
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Machine  Tools 


C.  C.  &  Co..  LP 


BUl.I.AKD    BORING    MILL.    S6  in.    TABLE. 


30   IN.   AND   37   IN.    IN    STOCK.      LARGER    SIZES    TWO    WEEKS. 

Sole   Agents   in   Great  Britain    for 

BULLARD  BORING  MILLS. 

CHARLES    CHURCHILL  &   CO.,    Ld., 

LONDON  .    9  to  15.  Leonard  St..  E.G.      BIRMINGHAM  :  2  to  10,  Albert  St. 

MANGHESTER:    2.  Gharlotte  St..  Moslcy  St.    GLASGOW:   52.  Bothwell  St. 

NEWGASTLE=ON-TYNE  :    Albion   Buildings.  St.  James'   St. 


Januakv  3<»,  1905. 
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®[ig;^llM[LT]f       Machine  Tools 


Northern   Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


Conlracl^ir-;    to    H,M.   GovernmcMl 


BRADBURY  &  CO., 


LTD. 


Dynamos 


AND 


Capstan 
Lathes  and 

Labour 
SavingTools. 


WELLINGTON    \  Hm     ^ 
WORKS.  I 

OLDHAM. 

Lists   Free. 


Motors 

for   all 
pu  rposes. 


NEWTON 

BROS., 
DERBY. 


Gve.  DETOMBAY,  Mce.  DELANGE  &  Cie- 

EiAgii^ecring  Works.  HOBOKEN.  near  ANTWERP. 

Si'UciAi.iriES  ;  AFl'LIA.XCKS  FUK  PUBLIC  WORK'S:— 
Dredgers.  —  Klev.itois.  —  Excavators.  —  Tugs.—  Centrifugal 
I'umps. — Sand  Puniiis. — Rallast  Barges. — Lighters. — Yachts. — 
Hand,  Steam  and  Hj'draulic  Cranes. — Drawbridges. — Pontoons. 
—  Derricks. — Hand  and  Steam  Winches. — Steam  Engines. — 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Kolling  Mills.— Gasholders. — Steam  Hammers.— Shearing  and 
Plate-edge  Planing  Machiner}',  iS:c. 


Janl'aky  }t,  1905. 
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Machine  Tools 


JM 


BRETT'S  PATENT 


ta^li^  LIFTER  C»  Ltd., 

Coventry,   England. 

000 

Pmttnttti  and  Maaufacturtrt  c/ 

BRETTS 
PATENT 
LIFTERS, 

ETC. 

Pioneers   of  the   Modern 
System  of  Drop  Forging. 

Tclciraphic  Adartts  : 

■LIFTER,   COVENTRY." 

Tetvphone  -No.  .-    38-4. 


Stone    Breakers. 


^Improved    BlaKe    Type.; 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete   Mixers. 


bzi 


V  (l.vi  ,.i  .\/.,. /,,, 


SAMUEL  PEGG  6  SON, 

Alexander   Street,    LEICESTER,    ENGLAND. 


.Vjti.i  <jl  Tricfkooc  104. 


IS 
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Machine  Tools 


HYDRAULIC  TOOLS. 


This  illustration  shows  an  apparatus  for 
pushing  up  b(iiler  flues.  The  c\-linder  and 
ram  can  be  got  into  a  flue  of  24  in.  diameter, 
and  is  capable  of  dealing  with  plates  up  to 
■|  in.   of  thickness  cold.  ' 

Prices  and  Particulars  on  Application. 


RICE  &  CO. 


l;i  iH.l.R     hLlh     Ari'.\K'Al  I  ^. 

Telegraphic  Address:     "PRESS,    LEEDS.' 

A. B.C.  Code,  4th  Edition,  used. 
National  Telephone  ;     2362. 


(Leeds),    Ltd., 


ELLAND  RD., 


WEIGH  AS  YOU  LIFT. 


Amply  Safe, 

POSITIVELY 

ACCURATE. 


Messrs   Saml   DENISON  &  SON, 


LIMITED. 


TclcKraras  ; 

WEIGH.  LEEDS.' 


Hunslet   Moor, 

Near  LEEDS. 


Jam  Akv  .'•>,  n;o.v 


PACK'S    \vi:kki,y. 


I'y 


lll^Eli^gis^ 


Machine  Tools 


JOHN    STIRK   6    SONS, 

MACHINE    TOOL    MAKKRS. 
(Established  1866.)  HALIFAX. 


Locomotive  Framc-platc  Slotting  Machine    85  tons 


[ 


IVEO 


IN 
IT 


i  n"s«-'  dfMritiK  a  mcratuc 
business,  or  belnir  nircndy  in 
tnislncss.  have  slack  times. 
I'owcr.  Prfmlscs,  &c  nl  dls- 
posnl,  would  nnd  our 


Now     PalirnI 

FIREWOOD.  SAWING. 
SPLITTING,  ARRANGING.  AND 

BUNDLING  MACHINES. 
Compressed   Sau-dust 

Firelij^hler  Machine. 


^^  lata 

CERTAIN 
LARGE  . 
INCOME. 


"ABOUT    VISES." 


A  BOOKLRT  (i ok'  tmh  ASKiNd) 


By  the 
Mdkcrs  of  the 

"PERFFXT"  VISE. 


J.     PARKINSON     &.    SON, 

SHIPLEY.     England. 


C»WI«t:      TtXPLtS.  SHlPLtV 
CoJ.  ■  A  B  C  5lk  M.tio» 
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Machine  Tools 


Albion   Works,    Sheffield. 

Telegrams  -  -  •'FORWARD.     SHEFFIELD." 


••^flr 


SEND    FOR    CATALOGUES 

(New  Issue  J    Post  Free. 


8  ft.  by   3  ft.   by  3  ft. 
IMPROVED   PLANING  MACHINE 


USTttf 


HIGH-CLASS    NEW    MACHINE    TOOLS 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 

STEAM     HAMMERS 

FOR   SMITHS'  SHOPS   AND    FORGES. 


Patent  Bevelling  Machines  for  Ships'  Frames. 


DAVIS    6    PRIMROSE, 

Xcith  .^ronworhs,  EDINBURGH. 


BERTRAMS   LIMITED 


St.  Katherii)e°«  Works 
Scieqtjes, 

EDINBUIJCH. 


London  Office  i 

MOORGATE 
STREET 
CHAMBERS.   E.C. 


Multiple  Punching;  Mak^limc 

UHnuiuc'    Xnni   C     For  Engineers.  Ship  ullders, 
mAbninC    IUUL.9     -  Boller  Makers,  etc..  etc. 


MACHINE 
TOOLS, 

Special&  General 

FvT  Hngtneers,  Ship. 
buiUtTN.Boilcr  Makers, 
Girder  Makers,  and 
BriJRt-  Builders. 


i\. 


iiMi  Ti^ri. 
South  Parade, 

HALIFAX. 

Telegrams  :   ".Kadial.  Halifax.i. 


Ianiakv  ji).   i<x)5 


i'AtlKS    WEKKLV. 


Mili^'Wl^.r^ttTlf       Machine   Tool. 


— v^ 


LANG    FOR   LATHES. 


Patent  Variable  Speed  Drive    Palonl  Bed     Patent  Screw    CuttlnK  and  Feed  Motions    Patent  Loosehead. 
ASK     FOR.     YELLOW     BOOKLET.    OR.     VISIT    OUR     WORKS. 

JOHN       LANG      &      SONS,       .lohnit,.iie,    near    Qla.sKow 


YORKSHIRE  MACHINE  TOOL  &  ENGINEERING 

WORKS. 

LIVERSEDGE. 


rtUfiapku  AdJrta:  "Alm.t,  Livtrudtt 
Sal.  Ul.:  U  Htvkmondwikf. 


0«%iin«r«    and    Buildrr% 

of 

HUh.Cla«>    Machlnr 

TooU. 


6  ft    arm    Mlxh    Speed    Radial    Urill.      Capacllr.   «lx    i    hole*   Ihrounh    1  In.  plate* 
per   minute.     600  r«Tolutlon»  on  drill        No  belt  feed. 
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Machine  Tools 


DON'T    FORGET 


Lathes,  Planers,  and  Shapers 


ARE   OUR    SPECIALITIES. 


in^Vo^h'tr^"'*''"" ^"''    C.  Redman  &  Sons, 


Immediate  Delivery. 


Mational  Telephone  :  308. 

Telcgr.ims  :    "  RKDMAXS.  EXOIXF.KRS    HaI  IFAX.' 


HALIFAX. 


Cunliffe   &   Croom,  Ltd., 


BROUGHTONLANE, 
Manchester. 

IVri/c  for  Ne7u  List  o' 
Tools  for 


Brass  Fillisters. 


[:r  I  -  Fiiii^l;.,--  Milliin;  M...lii 


MORETON'S  E.G.  PAINT. 


(ELECTRO    OALVAMSINa.) 


Unequalled  for   . 

Coating  all  kinds  of  Machinery. 

Ask  ifir,  and   sec  you    i^cl    tlic    only    j^cnuinc. 
Guaranteed  ,.        j,  to  withstand 


Kahr.,  and  is     .^^H.  Morcion^^>     not  affected 
by    climatic        ^ ■ —  conditions. 

THE     PAINT    THAT    WON'T    COME     OFF. 

Send  for  San)ple  of  the  Sole  Manufacturers  - 

The  Metallic  Paint  Co.,  Ltd.    Cardiff. 


THE  BR 


iH;i?wiaiH: 


II 


ill 


OVER  1000  PLANTS 


SOLE     ;»^AM0FACTUfJERS    ISLWATER 

L-qsSEN  &  H30RT, 

.   ,  engineers:. ^.:A,^;.,  ■  '-•' 
52, QUEEN  .  VtCTORIA  ST,  tloN. 


Jani-amv  2o,  1905. 


I'AC.ES     WKKKLV, 


'i 


^iWm^Y^         Machine  Tools 

• ^^ 


J 


_y^'-^jj 


» •  •, ' 


4 


*•««*•««•.».&•«***•.&*  ******«iiLftftftftft  ft*  »  ft  ft  ***********  ft.ft  A  »**4«  **•»••: 

WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

'^^^  *■'■'•■  ^    ^^——^^^K^ft^rlL  "ACCURATE. 

"DURABLE/' 
"POWERFUL." 

81  In..  lOln..  nnd  I21n. 
Centres. 

REASONABLE  IN  PRiCE. 
UNEQUALLED  IN  POWER 

5cll^  U5  vour 
3iuiiunc5. 

NOBLE  6  LUND,  Limited, 

FELLING-ON-TYNE. 


If 


f 

l» 

i» 
» 
i» 


i» 

!► 
I» 
» 

l» 
» 
l» 


Luke  &  Spencer,  ud 

BROADHEATH. 

MANCHESTER. 


T*l*CT>pMc   AddfMa: 

"  BroniT.  Allfljioham 

NftUooAl  T«Uptaoa*: 

"AlliiBObu40.- 


Manufaciurcrs  of 

?? 


GRINDING  . 

and 

POLISHING 
MACHINES. 
EMERY.     .     . 
WHEELS 
Etc 


S«nd  for  our 
Cn  la  reed 
Cat  a  I  oKur. 
f r**    o  n 
AppMcatton. 


TEIFGRAUS  :  "TCDOR.    BtRUKOHAH.' 


Modern   .  .  . 
Machine  Tools. 


CAPSTAN    AND    TURRET    LATHES. 
DRILLING    MACHINES. 
MILLING    MACHINES. 
BORING    MACHINES 


H.W.WARD&Co. 

Oyir  ADDfEiS- 

86.    Lionel    Street, 

BIRMINGHAM. 


ConlrftClor«  14   Brillth  «nd   For«tCn  Ocv«rnm«nlt 
and  Prinolpal  CnKln*«rtn<  rirmft. 
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Machine  Tools 


J!>K 


BATEMAN'S  MACHINE  TOOL  Co., 

makers  of .  .  . 

HIGH  SPEED  PLANERS  ONLY 

Addivss:  Hunslet,   LEEDS. 

OUR    PATENT    MACHINES 

Cut  up  to  80  tt.  per  mill,  and  Return  up  to  200  ft. 
per  min.  according  to  size. 

The  Machine  illustrated  is.i  42  m.  x  42  in.  X  8 
Cuts  at  60  It.  per  niin.,  Returns  a'  165  ft.  pe 

With  Two  Tools  at  i  in.  feed, 
it  will  plane  4,032  sq.  in.  in 
30  to  35  mins. 

With  a  cut  f  in.  deep,  at  i  in. 
feed,  it  will  remove  nearly 
2-TON    "I  uictal  per  hour. 

Our  60  in.  X  60  in.  X  12  f'- 
Planer  Cuts  at  60  ft.  per  min., 
Returns  at  130  ft-  per  min.  41  in.      42  in.      s  ft.  patent  high-speed  planer. 


fi 


rW.nasenceverSdhne 
"DUSSELDORF.r 


Special 
Machinery 

Bolts,     Nuts.     Rivets 
Insulator     Brackets. 
Horse-Shoes, 
Horse-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE     KOR 
IRON    SCREW    THREAD. 


JANL'AHY    JO.  1905. 


PAGES    \vei:klv 


ir 


|||^®^X^S^^15?^Y  Machine  Tool^ 

Laundry  Machinery 

AND  Cooking 


•-  f  •.  -■■ 


L   - 


Apparatus. 

11  W.  Summerscale5&  Sons,  ltd. 

Ph<vni\  I'oundry.  KJ:l(iHI.RY,  nN«ii  \M). 


■*TAI.<ic-,I-E 


""e^rrs  PATENT  FRICTION  CLUTCH --rj^, 

^it^  Fr.'%»nls   AcciJcnt%. 

.  ♦♦♦ 

B  A  /    A  •     nAVin  RRinRF  ki.  1 


5HAFTIN<i. 
QHAKINd    and 

HAl  I.INd 
INSTAI  I.ATIONS 

A    SPECIALTY. 

Slxt>     Page    WorK       Free. 


ll.ivitinK    Made    Rrltiblr 


DAVID  BRIDGE  &  CO., 

Cattlclon     Iron    Workl. 

ROCHDALE.  LANCS. 

London   Office 

35.    Queen   Victoria   Strett, 
E.C. 


Telegrams;    "BRITANNIA.    COLCHESTER 


Telephone     No.:    47     NATIONAL- 


Maker-  o(  .   . 

HIGH  GRADE 

liii.uineers' 
Machine  Tools 

And     Nr»»     PalrnI    Sa m  > 
Automatic  Oil    En|lnr«. 


,m 


v.iintr.i>.liirv  In  .    . 

I  llf     MJMIRALTY. 
w  \K     OFFICE. 
INDIA    OFFICE, 
rtc.  (Ic. 


The  Britannia   Engineering  Co.,   Ltd., 

Head  OlfUe   «nd    Work-:      C  O I    C  /  H :  S  T  f.  k*.       /.NO. 
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m^^Wm\LY]{  Mining   Machinery 


COMPLETE 

MINING  EQUIPMENTS 

DesigneU  and  Coniracieti  for. 


200     STAMP    GOLD     MILL. 


FRASER  g^CHALMERS,L- 

Mining  and  Engineering  Machinery, 
HEAD^TFicE,    3^    LONDON    WALL    BUILDINGS,    LONDON,    E.G. 

\A/orks:     ERITH,     KENT,     ENGLAND. 


JANI'AHV  20.  1905. 


PACK'S     WKEKLV. 


WllKTlf    Mining  Machinery 


Electric   Hoisting  and 
Hauling  Gears. 


Send  us  Particulars  of  your  requirements,  or  sketch  of  your  workings, 
when  we  will  submit  to  you  the  most  Economical  Method  and  our 
Lowest   Prices. 

SPECIALITIES. 


Tkr  abox  ikowi  >  20  B  H.P.  Portable   £l<clric   WincK  irraniicd   10  run  on 
ro.iJ   or    rti't\\ 


Our  Specialities  are:  — 
Secondary   Haulage, 

Electrically    Driven 
Three-throw     Pumps, 

Main  and  Tail.  Main  Rope. 
Endless  Rope,  and  Portabli? 
Hoisting  and   Hauling  Gears. 


M.  B.  WILD  6  CO.. 


Mechanical    and 
Electrical     Engineers. 


Head    Otllcci- 

35    &    36.    Clarence     Chambers, 
CORPORATION     STREET,     BI  RIYI I  NG  H  AM. 


Teiophon*  No  :  460S 


Works:     NECHELLS.      BIRMINGHAM. 

Tel«(rarn$     •■  HAUUNC.  BIRMINGHAM 

n 
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Tubes 


MANUFACTURERS    OF 

Weldless  Steel 


and 


Iron 
Tubes, 


Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure    .    . 
Steam  Mains, 


HOLLOW  FORCINGS. 
COLLARS.  FERRULES 
RUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON   RODS. 
Etc..  Etc.. 
Quoted   Tor  on  . 
-eceipl  of  .  ,  . 
oartlculars. 


/ 


Tubes 


.  FOR 


Super-heaters 


A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 


Nat.  Telephone  No.:  2582.    Telegrams:  "  Cylinders, Birmingham." 


J  (M    tu\     M      ll)OS 


F'AGK's    \vi:i;klv. 


^ii^^ii^l 


Tubei;,  &c. 


Thomas  Piggott  &  Co..  Ltd.. 


>i*ki.Nu  niLt.. 
lilk  MINdM  A.M. 


CAS.  HYDRAULIC    irui 
GENERAL  ENGlNEtHs 

^    4    ^ 

Caa  PlanU  *"'*    Coastruc- 

llon&l    Ironwork   of    all 

d««crlpllons. 
Coltjmni  Glrdar*.  CaatlniiB. 
W«ld*dand  RIvattad  Staal 

Pipaa. 
Blampad   and    Btaal    Angia 

riaataa. 
Staal  Chlmnaya  of  all  ilEaa 

and  daaltfna. 
Ta.nkaln  Btaal  or  Caat  Iron 

for  Palrolaum  A   Water 
Pans    tor   Sufar.    Caasadn. 

Ac.,  for  all  Harliats. 

S     ^      ^ 

63  Qu«4n  Victoria  St    EC 

AtUv  Uiniiiiit^luni  ' 
lalcncction.  Londoa. ' 

A  H  C  auJ  A I  C^fi  u(Ai 


StccI  L,aUtc«  Girder  Bridge,  in  on<rspan  of  115  feet  10  inches,  la  (ect  deep,  and  n  feet  wide,  erected 

tt\rr  th«  Kivrr  Trm.  at  l.udtow  and  carr\*inc  Welded  Steel  Main  3  fee!  '■    '>   »"■•  .ii-..---- 

tor  the  Hirniini;hain  U'cUh  \V'a:er  Scheme. 


LTD 


T*^^  Phosphor  Bronze  Co., 

SOUTHWARK,  london,  se 

Sole   Mahrrv  of  ihr  OrlKinal 

"  CoK*w  h«-cl  "  and  *'  \'uU.»n  "   Brands  of 

"PHOSPHOR  BRONZE "ALLOYS 

THE  BEST  &  MOST  DURABLE  METALS 

L-r 
Slid*  \\-\Ur*.    Benrlnn*.   Bu<«hr«.  F-ccrnlrlc 
6trap%.     and      olh»r      pArl%      of      Mnchinerv 
C.xpo»rd  to   Friction  and  Wear. 

Ah-c  fcr  Fumr  f^yJ*    Fumr:  Fatoo  fins*-  Ftntoa»,  Wcna  V^r«Jb. 
MOTOR    GEARING.   Etc. 


Ca«ting»inPhn4pb«ir  Hroruc.  Gtai  Metal  MangaacM  Brocuc.'Dd 
AluntlQium  Alloy*.     Machined  il  required. 
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Cableways 


January  30,  1905. 
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^sr 


' — ^-t-- 


Ropeway 


5 


BULLIVANTS 

Steel    Wire    Mining    Ropes, 

Wire    Ropes   for    Hauling   and    Winding    Gear, 
and     all    operations    connected    with    Mining. 


BLOCKS. 


CRAB- 
WINCHES 


PULLEYS. 


TACKLE.   Etc. 


Slrofif^cr.    I.ii^htcr,    :ind    Cheaper    lluin    Hemp     Rope    or    Chain,    and 

AliSOLL  ILL)     RLLI  Mill:. 

A    Piece  of   every    Mining    Rope    tested    to    Destruction,    and    a   Test    Certificate   Supplied. 


BULLIVANT  &  CO.,  Ltd., 


Telephone  No. :    21I0A\ENUE. 


t/tti^itrrtl  OffUtt: 

11.  Mark  Lane.  London. 

WorKs:    Mil. I. WALL.  F.. 
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®[i§  Wlilll^Iffi'lf     Aerial  Ropeways 


ap 


ADOLF  BLEICHERT  &  C 


o..  LEIPZIG-GOHLIS. 


QERMANY 


OLDEST  AND   LARGEST 
WJ^y    FACTORY  FOR 
THE  CONSTRUI 


More  than  1,600 
Plants  were  con- 
structed   by    us,  w«*i 

.4:' 

some  of  a  lengtl 
of  34  kilometres 

30  Years' 
Experience. 

Gold  Medals. 
Highest  Awards 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  • 
within    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 

We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 
-+- 

First-class 
.j    references     from 


1 


first-rate  houses. 


Wire=Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg.). 


Special    Department  for   the  Construction  of 


Hoisting  &  Conveying  Machines.  Cranes. 


January  jo,  1905. 
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WllESILT  1 1  Transporlers,  Saw  Gaiij;es,&c. 


Temperley  Transporters. 


Talegraphlc  Address: 

•TRANSUMO,   LONDON." 


Telephone  No   : 

365  LONDON  WALL. 


For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &€. 

TEMPERLEY 

TRANSPORTER 

COMPANY. 

Temprrlry   Patent  Fixed   Transporter   and   TravellinR   Tower  Transporter  ivorhi  nd       *vn       o*     t  ^       c*  a 

In  conjunction    at  West    Middlesex  Water  WorKs.  unloading  coal   and  distributinx        '  ^'    "i^nOpSgAlC   OirCei 

o^.•^  storage  ground.     I..,a,l,  35  t  *%  t.  Within.     London.    E.C 


SWING  OfrOfFSAWGH 

A  MONEY  Sfm^wASTE 


GRADI NC  SIHPUnEDTHUS  MVINt  VMIMBIE  TIMBER 

PROVEITBYTENDAllSFRiETRIAl 

-^       NO  TROUBLE  TO  FIX 

J.  B.  Stone  tk  Co., 

135  Finsburjf  Pavefnenf 

..    London. E.C.. 

tllanuFacrurer$of,and  dnlcM 
in  speaal  Tools  and 
Machinery 
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Miscellaneous 


"The  Lancaster' 

1903    PATENT       'RT.M.) 

STEAM  TRAP 


"  Why  ?  " 


Why  is  it  that  when  "  The  Lancaster  ''  1903 
Steam  Trap  has  once  been  tried  it  is  preferred 
to  all   others  ? 

Because  : — 


I.  It  is  simple   and  compact   in    construction. 

J.  It  is  reliable  and  quick   in   action. 

3.  It  can   be  seen  and  adjusted  while  working. 

4.  It  will  give  satisfaction  at  all  jiressnres. 

5.  It  is  economical  yet  efficient. 

FIRST    ORDERS    SENT    ON    APPROVAL. 


LANCASTER    &    TONGE,   LtU,, 

Makers  of  "  The  Lancaster  "  Pistons,  Steam  Traps,  Steam  Dryers.  Grease 
Separators,  combined  with  Feed  Water  Heaters.  Feed-water  Guaranteed  200  F. 
No  tubes   or   other  complications.      SPIRAL   SPRINGS,  we  have  the   most  modern  Plants* 

Engineers,    Pendleton,     MANCHESTER. 


Daniels  P.P.P.  Rod  Packing 


It  differs  from 
expensive  Metallic 
Packings  in  being  of 
low  first  cost. 

It  is  unlike  any  other 
fibrous  packing. 

DANIEL  S  P.P.P. 

is  the  only  and 
original  scientific 
self-setting  Packing 
£xtant. 

It  is  auton\aticand 
is  quite  independent 
of  gland  pressure. 


>2' 


occupies  a  Uniquc  Position. 

Think  what    no    gland 
pressure    means — 

No  screwing  up; 

No   waste  friction; 

The   Rods    last   longer; 

The  Packing  lasts  longer. 

For     other      points       of 
interest  to  steam  users 

Wnl. 

QUAKER    CITY 
RUBBER    CO., 
Coronation  House. 
Lloyd's  Avenue, 
London,  E.C. 

il.alc  0/  loi,  l.mdciiliaUSl.,  E.C.) 

RONALD  TRISTe>Co., 

i.ti  MaiutLiC/i,' 


JASL'VKY  30,   l«/)5. 


I'Al.l-.S     Ul.l-.KLV, 


vMu^Kl^^lIi^!  f 


Miscellaneou. 


n 


■jur-ij-uT«i~i_rLi~<ri^i.ni~i~  i'^i~i     •   ^  -      •    ^  •      ■»■ 


Gearing  for  all  Purposes 


^  BLANKS  '' 


n 


Ahlcis   Whitley  Bay. 


^^%f|LN^^'' 


AnAHlERS 

WHITLEY  BAY 

NEWCASTLE  ON  TYNE 


No.  "  i''  •>:  iJii-.^c. 
No.  052  N.-ttion.il. 


L 


Metal  Gears  of  all  Sorts. 


^^(■•M^^^****^^****^"*^""^*^*^^ 


Fcr  lh<  informilion  ol  Rcadtrs 
jnd  Subscribcn,  we  Ixg  1° 
announce  thil 


UC|C'$ 


Ulccklv 


will  it   published  hall-yearly, 
in  two  volufncs,  js  follows  : 
II)  From  IhV  hnit  »«lt  In  Jaoiury 

to  th«  l.t«t  ^«rrk  In  liinc 
lh«  'j-l 

THE  INUFX  tocath  \-.iuinc  i>.il 
N  (iuMI«hrd  with  *.llr  Uftt  nuiutMr  oi 
tht  h.ftti  yd'. 

mil  Sin  I'lU  -    1  I   \~1  YEAK-- 


'M  -  . 

km"^]  H\lh      \i'll    Ml-      ^    njiiiiilii     llic  i\^  f'l 

mr^  .WKK...1N0. ...,.,  r^^H 

I  f<^^  Cricn   Cloth               IDs    Od.  I^C '  ^ 

'jg,-yi  /■ii.,j«ri.          btrand.  iMOdoa.  \^  ^V-<2ll 


W.  &  O.  GlLMOUR. 

M.»chm.-    Bill    M.^nufactur^■^^ 

St.  John's   Hill, 
EDINBURGH. 

cltgiami;  •  EsLTlN.  .  Kl  ;m  fU'  " 

Belting 

PURE    OAK   fAf^f^EO 
LE/\THER. 


Quality  is  Our  First 
Consideration. 

I     if.;.      V<«r. 


(nvdt. 
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Miscellaneous 


WINN'S    PATENT 

Reliable  Gauge  Glass  Protectors 


r 


ATTACHED    IN  A    MOMENT 


PLATE  GLASSES  INSTANTLY 

REMOVABLE 

BY   THUMB   CLIPS 


CAN    BE     ATTACHED     TO 
EXISTING  GAUGES 

i 

Write    for    List    D  37    of    \%  ater    Gauges 
and    Protector*. 


CHARLES  WINN  &  Co,  Engineers,  BiriiiiiiBliaffl. 


RAILS 


FIS+IPLATES.  BOLTS, SPIKES, OtV^lP-Si 
^^    POINTS  A/iD  CROSSINGS. 


HWWWJHWlf^^ 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 

H.  F.  SCHNICKE, 

CHEMNITZ  (SaKny>. 


Carbo-Silica 


(.PATa.\T) 


Refractory     Bricks     and 
Blocks  for 


Furnaces 


for   temperatures 

OVER  3,500"  Fahr. 

E.  J.&  J.  Pearson 

LTD., 

STOURBRIDGE. 


Jam  AkY  JO,  1905. 


PA('.K's   \vi:kklv. 


i? 


Wells'  Specialities 


C«,^«^^^^^«^«^^4^<^«#^^-^-^<^*l^^^'^<^^^«^«^^^^*^^^*^'^<^     ^     ^v^..^.,^.^^^.^*^^^^''^^-^     ^^^^trfO 
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WELLS 


FILTERS 


PATliNT 
Waste  Oil 

FITTED    WITH    SIGHT-FEED    SYPHON. 

SUPPLIED  TO  THE  PRrNCIPAL  GOVERNMENTS  FOR 
THE  NAVY,  DOCKYARDS.  Ac,  AND  TO  THE  LEADING 
ELECTRIC  LIGHT  INSTALLATIONS,  ENGINEERING 
WORKS.   CAS     ENGINE    MAKERS.   PRINTERS.   Ac.   Ac. 


0 
O 
I) 
0 
0 


0 
t) 
0 
0 
0 
i) 
i1 
0 
i1 


m^  10,000  SOLD,  s 


MONEY   SAVERS    to    any 
U    USERS  OF  MACHINERY. 

fPsy  first  cost  in  a  short  lime,  as  Dirtied  Oil. 
which  has  hitherto  been  thrown   awny.  can 
tc  filtered  and  used  airaln  and  again. 

Writ*  (or  LitI  of  T<»liBoaUli  AftJ  Sftaplct 
of  Work  4oac  \j  lk<  Filltr. 


No.  \.-Vr   u^rr^ 

1 

1  * 
No.  J.— 1 

^JTl 

nc  only   a   ftmaM 
•  treat  (no  ftvpboni 

...        .          ...   36/- 

•-rr^    hold   about 

Ka  J.-T 
f  . 

No.«.— T 
I  ■ 

No.  S.-1 

No,  6.-\'. 

.  10  lo.       ,.     60  - 
lold    about 

ijtn          ...    70'- 

tio- 

189- 

30  m  ... 

336- 

NO    OUTSIDE     POWER     REQUIRED. 

LIME.    WHITING,   OR    COLD   WATER     PAINTS. 

Appllad  al   a    apaad    or   from    •    to    10   aquara   yarda 

par    minula.    In    a  mannar   auparlor   to  bruah    work. 

(•nc  v»al  *\\h  ;lic  M..    I.,,.c  -n    r.,,i.:l:    .,;-i.„,,  ,,    r,;,,j!  :,,  -...i,,  jppl.fj   ii.Ui   !uii>l.<-.. 

Will   save   First   Cost   In   a   Few   Days. 

t)«       Handy  Slcc.     No  Tank.     On  \Vh<el>.  V.  7       7.S. 

a        Price,   »1th   <  (t.  P..:r,  Sr..,      ■  •.  ..,,  i       ,  .      ... 

*•  JO  (I.  Spttial  Atiivuccd    I  .  *.0      IU.^. 

4*    " 


Capable  M  dcalmc  wit*i  t((  O.allv  Oil  per  «eek 
LARGER  S17ES  MAPF  TO  ORDER. 

WELLS'  "LI6H1NIN6" 


No. 
>o. 

>o. 


5. 
5* 


Handy  Slcc.     No  Tanlc     On  Wheeli. 

Price,   »1th   <  (t.  P..:e,  Sr..,      ■  •.  ..,,  i 

JO  It.  Special  A'lii-'Ufctl    ' 
Price,    with    \Vhcc!»    <  11     1  c 

Novate,  anil  ."oil,   >(»cvij'   \-'i      .rt.l  (f    .-. 
Sana  capacity  aa  He.  «  Hachlna. 
Wilh  !l-(t,   H.ile,  l>..ublc   .T^ayini;    .\tmlr,    4,  d    ; 
Special  ArnK>urcd  Hoae.  Lar](c  Sicc      Capacity  to^aiv 
IMItn  Clltn  liMrH  with  Wheel. 


S.«^       I  O.N. 

VIO   lO.s. 
Ill      1 5.S. 


WELLS'     IMPROVED     LIMEWASH. 

MUCH   SUPIRIOR  TO  ORDINAKY   LIMrWASH      SLAKrD  Wll  M   WATIR 

Ol'ICKLY  MIXtD.      WILl    NOT  RUB  OFF.      IF AVES  A  GOOD  M  Rt  At  I 

Price    13.8    per   cwX.,   Carriage    Paid. 

'If  In   lola  of  3  cwt.  nl  a  lime.  12  8  per  c«%t. 


0  100a. 

0  Work. 

0 

cscsscs 


A.    C.    WELLS    a    Co., 
Midland    Road,    St.     Pancras. 


Chevtham,  Manchrater. 


LONDON.  N.W. 


ho.  4.'>.  K 
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Wllll^nXlff  Railways 

— ^ ' — n, ^ -— 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FREQUENT  and  RAPID  COMMUNICATION  BETWEEN  lO^DON  and  P/\RIS. 

SHORTEST       SEJL       F»JI.SSJ1.GE 

ioasrL"y    ^^boxjt    sisct-s"    ]VEiivrxja?E:s>. 
FIVE    QUICK    SERVICES    DAILY,    as    under  : 

V7a    DOVER    AND    CALAIS. 

Dep.irt.  (rom  London  Arriv:il  in  P^iris.   :     Dcparl.  in. in  l'.nl>..  Ariival  in  London. 

t'    o.o  .1-111.  (  Kcir  PAKISonly        4  45  pill.  t      s.  ;o  a.m.     1-or  Intcrnudaie  Stalions  1     .^    ^^^  (  Charing  Cross 

(Cliaring  CrO!.s  St.ition)  i  I'or  InUrnudi  .li  Slat  oils  ...        6.5    p.m.  t"    o.TO.i.m      l-oi  CALAIS  only )     ' "  I        Station. 

t     ll.o  a.m.    from    Victoria  Station  6.4.i;  p.m.  +'  11.35  a. 111 6.45P.T.  Victoria  Station 

J      DO  p.m.       ..         Cliarin.n  Cro^b  Statii.ji  --,--,,    a  m  t       s  j,    ;   in  Inlirnu-di.ite  Stations      5.40a.m.     C In rini;  Cross 

Station. 

Via    FOLKESTONE  AND  BOULOGNE. 

Ilepart.  from  London.  An.val  in  Paris.  ]  Depart,  (rom  Paris.                                                      Arrival  in  London. 

;     10.0    a.m.  .  .05    pm.  '  X      «.'<■•""'  Intcrmcd  ale  Stations                 -     .M.>  r.">- (  C'i^'''"S 

t*    2,20  p.m.  [  from  Cliarinil  Cross  Station  ...    '    0.15  p.m.  j  J      2.40  pm,'                                                         '    10.45  p.m.  i    ^'"^^ 

t      220p.m.'  '11,25  p.m.  I  t-    40    I'll     I'or  Boulo.nnu  only  ...          '                      '.Station. 

I  1st  and  2nd  Class  only.   ;  ist,  2ik1,  and  3rd  Class.  •  Restaurant  Car  between  Paris  and  Calais  or  Bouloi«ne.  [wdvicevcrsii. 
'.'  Kirst-class  Hotel   and  Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 

Baskets  obtained  at  ti.ved  prices. 

The  2  20  p  111.  departure  from  Ch:iiin.t;  Cross  is  the  fastest  connection  between  London  and  Hale  for  Swil/iTland  and 

It.ilv,  7'iii  the  (}othard  Route.     Throujih  Corridor  Trains  and  Rest.uirant  and  Sleepin.L;  C.ir^. 


South   Eastern  &  Chatham  Railway. 

THE    CONTINENT 

y  Four    Royal    IVIail    Rowfces 

'"  ■  VIA 

DOVER  FOLKESTONE  DOVER         QUEENBORO 

CALAIS.  BOULOGNE.  OSTEND.         FLUSHING. 


LONDON  PARIS    IN    LESS    THAN    SEVEN     HOURS. 

I'ivf  Services  Daily  in  Kacll  Diueh-in 
NEl-W       EXPRESS       A.FrrE:RI>fOON       DINIMO       CAR       SERVICE 

D.iily  (Sundays,  intlade.li    :  1,1    II ILKKSTONK  and   HOl'LOC.M-, 

!■   M  !■  '1 

CHARING     CROSS    -         -         -, 2.20         PARIS 4.0 

PARIS ,'-....  9.16     I    CHARING  CROSS  10.45 


Mail  Route  via  Dover  and  Ostend. 

Ihrrc    I\\pir'.s   S»tvi(».s   Ilailv   in    F-.lch    I)iifction. 

Flushing   Royal    Mail    Route  to   Germany,  etc. 

T\vr>  Strvicfs  Daily  in   I'-^ch  Direction. 


For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d.  VINCENT  W.  HILL,  Gcnrtal  ^fi!n:l)^er. 


JaNI  IRV   30,   1905 
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V^fm^iK^Y  rin7ailwci\    l^inch   Bc^^. 


-J.- 


The   "SAMSON. 


99 


RAILWAY    PINCH    BAR 


A  Few  of  the  Users  of  the  "  Samson  ' 
Pinch  Bars:— 

Cnmbrlan  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

DoncRnI  Railway  Co. 

Great  ^o^thc^n  Railway  Co. 

Cpcnt  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 

Bolckow  VauRhan  &  Co.'s  Collieries. 

Crassmnor  Collieries. 

Carfonh  Collieries. 

Henry  RrtRKs,  Son  &  Co.  Ltd 

HoyUnd  Sllkstono  Collieries. 

Houghton  Main  Collieries 

J.  ft  C.  Wells    EcklnRton  Collieries 

MIcklencId  Coal  and  Lime  Co 

Mitchell  Main  Collieries. 

Shireoaks  Collieries. 

SheopbrldRe  Co.  Iron  and  Steel  Works 

Slavcley  Iron  and  Coal  Co. 


The    "Samson" 


Pinch    Bar 


Is  used  as  a  great 
labour-saving  tool  where 
wagons  or  loconiotives 
require  moving  short 
distances. 


OUR    OFFER.— 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL, 
CARRIAGE    PAID   BOTH   WAYS. 


SAMSON  ^  CO., 

Garforth,   near   LEEDS. 


4° 
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"Ngflllli^ILT  if  Systems  for  Engineers  ^^ 


.jul.. U. 


QUOTATIONS     In  and  Out. 

When  a  client   refers  to  a  quotation 
without    indicating  the  date  it   was 
given  ;     or   it",    when   hu\  ing,    it    is 
desirable    to    consult    quotations 
eceived,       considerable       diffi- 
culty     is     often      experienced 
in     locating     the     particular 
information    desired.      The 
jrd  system  will  overcome 
this     difficulty.        By     a 
method  of  cross-index- 
ing      the       knowledge 
m ay    be    obtained 
either  bv date,  name 


COSTS. 

The  cost 
of  produc- 
tion is  an 
important 
feature  in  the 
counting  house 
of  every  manu 
facturing  concern 
as  charges  a  n  J 
future  estimates  must 
he  hased  on  the  record 
of  such  costs.  Card 
systems,  properly  applied 
give  all  this  information 
with  a  minimum  of  clerical 
lahour  and  a  maximum  of 
convenience  that  cannot  he 
ohtained  with  a  book  system, 
no  matter  how  well  devised. 
All  the  details  being  access 
able  at  any  time,  without 
respect  to  each  other,  so 
that  statistics  of  any  l<ind 
may  be  gathered  without 
difficulty  or  delay,  using  in 
many  instances  the  original 
record  and  dispensing  with  the 
necessity  of  transcribing  same. 


of  article,  or  the 
name  of  the  firm 
interested. 


OVERDUE  ACCOUNTS 

Arc    the    bane   of    the    managci- 
and  the  cashier,  the  great  difti 
culty  being  to  dun  the  slow  pay 
ing    accounts    without     hurting 
the    feelings    of    an    otherwise 
good    customer.      This    can    be 
successfully     accomplished     by 
the   use  of   the  card   index  sys 
tem,  with  the  additional  advan 
tage     of     having     all     overdue 
accounts   together  and  und 
the     eye     of    the     man     re 
sponsible    for  their   collec 
tion.      One  of  our  clients 
has     reduced     his    out- 
standing  accounts 
£10,000   per  year 
bv     its     use,      and 
states     that      th 
system       is      re- 
sponsible       for 
increased  pur 
chases         hy 
these       cli- 
ents.    We 
can  show 
vou  how 


TRAVELLERS'  RECORDS. 

To  supplement   a    travellers   efforts 
so  as  to  help  him   to   get   all  thei 
is   in  his  territory  you  must    know 
what    he   is   doing,   who   he  calls 
on.    when    he   is  to    call  again 
with      any     other      details     of 
interest.       This    information 
also    enables    the     firm    to 
keep  in  closer  touch  with 
their  customers,  to  know 
if       anyone      is      being 
neglected,  imd   a  new 
tra\'eller  can  take  up 
the  work  intelligentl\ 
and    without     pre- 
judice  to  his  cm 
ployer's  interests. 


'STAFF 
RECORDS. 


TH15  CABINET 

Properly  and  intelligcntK  ar- 
ranged, will  contain  all  that 
inforni:\tii>n   rev  :m- J  ing  the  details 


pertaining  to  a    business    org:mi 
zation    which    it    is    necessary    to 
have    :iccessablc  to   that    guiiling 
hand    that    is  to   direct   it    on    to 
continued   success. 


is  al- 
ways desir- 
able to  know 
w  h  o  m  the 
staff  consist  of ; 
where  they  live, 
where  they  came 
from,  who  they 
worked  for,  and 
various  othei*  details, 
for  and  against,  of 
interest  to  their  employ- 
ers. The  card  system 
is  particularly  applicable- 
to  this  purpose,  as  names 
can  be  filed  in  strict  alpha- 
betical order  and  are  readily 
i-cferred  to.  When  anyone 
leaves,  the  name  can  be 
transferred  to  the  past  em 
ployees'  file,  without  re- 
writing or  scratching  out  the 
previous  record,  where  it  is 
accessable  for  reference  in  case 
of  reapplication  for  a  position 
or  other  purptisc. 


GOODS  ORDERED. 


CATALOGUE 
INDEXES. 

Can  you  always  place 
yoiu"  hand  on  the  par- 
ticular catalogue,  circu- 
lar or  sample  sheet  )()ii 
want  when  it  becomes 
necessary  to  consult  same  ? 
The  answer  to  that  question 
is  usually  "No,  but — ."  The 
card  system  will  enable  you  to 
refer  directly  to  the  particular 
catalogue  or  catalogues  you  re 
quire,  and  even  to  the  page,  either 
by  name  of  the  firm  issuing  oi-  b\ 
the  article  treated.  The  firm  cards 
can  also  contain  information  regard 
ng  forwar"ding.  tliscounts.  etc. 


FOLLOW-UP 
SYSTEMS. 

How   frequently   or- 
ders are  lost  through 
inadequate       attention 
is     best    shown    by    the 
experience   of  one  of  our 
clients.     who    stated     that 
they     secured      25'\>     better 
results  from  their  advertising 
through    the    use    of    the    card 
follow-up  system    than  they  had 
formally  secured  without  it.      We 
can     apply    this    system     to     your 
needs    so   that   you  will  derive  equal 
benefits,    whether    you     secure     ytnu- 
business       through      advertising,      cir 
cularizing  or  bv  traveller. 


How  often  goods  are  ordered  in 
anticipation  of  early  use,  and 
delivery  is  promised  at  a  certain 
i.latc  ;  through  lack  of  a  proper 
s\  stem  the  date  of  delivei-\- 
lapses  without  attention  from 
tlie  purchaser  and  when  the 
goods  are  wanted  it  is  found,  to 
the  inconvenience  of  everybody 
concerned,  and  sometimes  to 
the  financial  loss  of  the  firm, 
tiiat  no  delivery  has  been 
made.  A  very  simple  ap- 
plication of  the  card 
system  will  overcome 
this  difficulty  and 
enable  t  he  user 
to  prevent  any 
s  u  c  h  d  e  I  a  }■  s , 
besides  per- 
mitting    him 


to     keep     in 

closer    toucli 

\\  ith  his  re 

c  e  i  V  i  n  j4 

1  e  p  :  i  r- 1 

m  c  11  t  . 


ROCKWELL= WABASH  C"  L'" 

so    i)[-;AN.s(jAri:    akcadi:,    manciicstkr.       i67 


60   .Milton   St..    LONDON,  Il.C. 
Bl  CHAN  AN     ST.,     (il.A.SCO\V. 


JAM'ARV    JO,    1905. 
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fM^i^!yiWM.Wy(        X'entilation,   c^c. 


i« 


SIROCCO     FANS 


■  Sirocco  Induced 
Draft  Fan»  are  notn 
in  usi  at  the  fol- 
lowing electricity 
Stationt : — 

Bedford. 
Brisbane. 
Bury, 
Crewe. 

GlasBOW(Porl  Dun.l  . 
Greenock. 
H«nloy. 

Liverpool  I  PumpHcIti 
London  iKulhjmi. 

Do.       AVc-^tminilcr). 

Do.        <  WcM  Ham  I. 

Do.        ll'thrMitri 

Newcastleon  Tyne 

iNcplune  Bank) 
Do.  (CjrMtlcSuiiaai. 
Portsmouth. 
RotheMiy. 
Souih  Lancashire 

Tniinwn> 
Stockport. 
Sunderlnnd. 
Watford. 
York 


INDUCED 
DRAFT. 


A  K.iii  can  be  run  fur  about  one- 
nih  of  the  power  represented  by 
ic  waste  heat  reijuircd  to  command 
Kood  draft  in  a  brick  chimney." 

huhcji  Hward.  (irjnd  Prizf. 
St  Ccuis  tApotiiicn  IO04. 


Davidson  &  Co., 

LTD., 

"Sirocco"   Engioetring  Works, 

BELFAST. 

Brarchts    ar    LTOor,    Manchester. 
GlasQOw,  Calcutta.    Colombo. 


Boltons'  Downtake 
Superheater : 


wci  I. Arms. 


IMPROVED    BO.X    AND    HELD      TUBES.      lutMri) 


>lmpl6  und  Reliable. 
Saves  to  to  16  >  , 
Is  made  or  Steel 

throughout. 

A  larxe  numl>«r 
working  in  - 

Textile  Mills. 

Piipcr  Works, 

I  oUlerlos. 

Eltolrlclty  Stations, 

Flour  Mills,  ete. 
Suitable  for  any 

Working     Pressure 

up    to    200  lbs.   per 

square   Inch 
Approved  of  by  Lcnd- 

InK    EnBlneers    and 

tnMirnnce  Co.'s. 


Readily  Applied. 


Inexpensive. 


*«*■. 


.•a?H: 


1 

1 


P^  \^^ 


I 


JOHNGIBBS&SON 

Ventilating  Engineers, 

80.    JUKE    STREET. 

LIVERPOOL. 

Say  Advertising  docs  not  pay, 

SEE    OL  R     ILl.LSTRATFD 
ADVERTISEMENT      VEXT 


KEPEAT  ORDBHSt 

BBiyO    aiVBN. 


^ 


VylTWH,    «\!.   S.'LK    MAkli> 


A.    BOLTON    &    CO., 

(-BUlnccrs  and  SuFcrbcaiina  Srccialut*. 
■t9.   Oeansgatc.    MANCHESTER. 


'^^^    "SHAW"    Patent  steam 
=    V^alves  ,  . 


With  Krnr«tabl«  Sf»l«.  I r<l*r^ hangrabl* 
Concentric  \«l»».  ComDound  PacMni 
l»  SplndW.  SpM^lal  Mftal.  and  Miiih. 
C'la««  WorHmanahlp. 


■1 


1 


Th«      SHAW-    Patent 


'r    V«K«    It    the 
•-xNlity. 


^^V^-j^f^      Try     Them    !      sent  on  Approval 

JOSEPH  SHAW,  a,J'.°-w^...  HUDDERSFIELD 


J  ollirt 
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Miscellaneous 


NALDER  BROS.  &  THOMPSON, 

Managing  Director :    F.   H.   NALDER.       "-TD. 

Ammeters,  Voltmeters,    . 


Recorders,  Circuit 
.Switchboards. 


BreaRers, 


Telrpli.'iir 

|I24  &  6124 

BANK. 


Moving  Coil  Instruments,  from  £3  3s.  (lis:). 

34,  QUEEN  STREET,  LONDON,  E.G. 

Agents  : 

Berry,  Skinner  &  Co.,  65,  Km;;  street,  iMaiKiiester  ;  W.m.  McGp:och  ami 
Co..  Ltd.,  Morrison's  Court,  108,  Argyle  Street,  Glasgow  ;  Vandam.  Marsh 
AND  Co..  Ltd.,  II,  Upper  Priory,  Birmingham  :  Robert  Bowran  &  Co.. 
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FRIED.  KRUPP  A.-G.  GRUSONWERK, 


Magdeburg= 
Buchau. 


Complete 
Machinery 


CEMENT  WORKS 

Fire    BricK    Factories,    Phosphate    Mills, 
Manure    WorKs,    Artificial    Stone    Factories. 


Sole   Representative 
for  Great  Britain  and  Ireland: 


W.    STAMM, 


25.    College    Hill, 

Cannon    Street.    LONDON,    E.C. 


HIGH-GLASS  Lubricants 


FOK   MACHINERf 

OF   EVERY 

DESCRIPTION. 


BLUMANN    &   STERN,    Ltd.,  Plough    Bridge,  Deptford,  LONDON,  SE. 

Contractors   to    H.M.  Government,    Home    and    Foreign     Railways.  6c. 
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MATTHEWS  &  YATES,  L 

Swinton,   MANCHESTER. 

Electric 
Motors 

Fv'illy  6   Semi=Enclosed 
i  to  20  B.H.P. 


TD. 


SEND    FOR  CATALOGUE   OF    OUR 
OTHER    SPECIALITIES. 


LONDON:  84,  Gray's  Inn  Road. 

GLASGOW:  144,  St.  Vincent  Street. 

LEEDS: 

Standard  Buildings,  City  Square. 


Mmi  fim 


^j  yed  for  IBe  drainage  of  EaSTBOURME 
Bo^\BAY,  RANG00H,50UTrW1PToN,  | 
GVPBToWM  and  matiy  otRer  Townj. 

Compressed  AIR  lim^ 

for  rai5in§  water  from  WELLS.  BoREHOLE3&c. 

MACHiriERY 

M  ALL3ERVICES. 


llHiw 


n^m 


Eslmiates  c  ParTicolora  "n  applicdiloh. 


)A\r\RV  20,  11)05. 


I'Alil.^     \VI-.I-.K1,V 


Index   to   Advertisers   (Comd. 


Davidson  ft  Co.,  Ltd 

I). IMS  it  I'rimrose 

Dii-lii.Mi  s  l'.itcnt  Kluc  &  Tube  Co.,  Ltd. 

l)i  1  iml;!.-,  .Mtc.  it  Cic       

Dtlt.i  Mcl.1l  Co 

l)l.cll^'l^,  S.,  &  Son 

D.Sbic-.Mtlnncs,  Ltd 

t>ruin  Knsineering  Co 

Klliott  S  Kry 
Klliotl-KishcrCo. 

Krii|nrc  Typewriter  Co 

ln.i;iMc  Hiiil(lcr<  " 
Enke,  Carl 

K.»irbanksCi' 

KairKiiiki,  Morse  &  Co.... 

Kaiilcy.  James,  it  Sons  ... 

Karnley  Iron  Co.,  Ltd 

Kindlay.  Alex.  &  Co.,  Ltd. 

Kirth,  William,  Ltd 

Kleminj;,  Birkbv  &  Goodall,  Ltd 
Kowlcr,  John,  &  Co.  (Ucds),  Ltd. 

Fraser  &  Chalmers,  Ltd 

Kriclionless  Engine  Packing  Co.,  Ltd 

Garrett,  K.,  *  Sons,  Ltd. 
i.tMi  \  Co..  Ltd.  .. 
l.ii'bv  Ji)hn.  ft  Sdii 

t;.lkc-.  G..  *  Co.,  Ltd 

I.         HI.  \V.  it  O. 

(;i   vcr,  M,  &  Co.  

ilrali.iin.  Morion  &  Co.,  Ltd.     ... 
•  ir.iTitham  Crank  and  Iron  Co.  ... 
Green,  E  ,  ft  Son,  Ltd.    ... 
Greenwrmd  ft  Batlev,  Ltd 
Gritrin.  Charles  ft  Co.,  Ltd 


fAl.K 


18 

3 
46 


.S4 


-     57 
Cover 


j6 
90 
52 

46 

7" 
4' 
II 

35 
i<> 
30 


Inside  Back  Cover 


Outside  Hack 


Hadfields  Steel  Foundry  Co.,  Ltd 
Il.ddi.li,  J.,  ft  Co.  ... 
Hall.  U.  J  .  it  Co. 
Hall,  j.  iv,  ft  Sons,  I.;.: 
H.iniilt.in,  J.  It.,  ft  Co. 
M.iiiiian  it  Buchanan 
Hascnclever  Sohnc,  C.  \V. 
Hardy  Patent  I'ick  Co. 
Hartley  &  Sugdcn,  Ltd.  ... 
H.-ithorn,  Davey  ft  Co.,  Ltd 
Head,  Wrightson  ft  Co.,  Ltd. 

Hohncs,  \V.  C,  ft  Co 

Horsf.ill  Destructor  Co. 

Howard  Bros 

Howes,  S..  it  Co 

Hudswcll,  Clarke  ft  Co.,  Ltd. 

Hughes  ft  Lancaster        

Hughes,  G.  H 

Humbolt  Engineering  Works  Co. 
Hunslet  Engine  Co.  


PAGE 

H8 

'/> 
3 


80 
«>7 
50 
44 
3 

S'» 


India  Rubber,  Gutia  Pcrcha,  and  Telegraph  Works 
Co.,  Ltd Outside  Back  Cover 

Jones  4  Lamson  Machine  Co 3 


Keep,  Juxon  ft  Co. 

Keith,  J.,  ft  Blackman  Co.,  Ud. 

Klinger,  Richard  ft  Co 

Krupp,  Fried 

Lancaster  ft  Tonge,  Ltd. 

Lang,  John,  ft  Sons       

Lassen  ft  Hjort 

Leckenby,  Benton  &  Co. 

Leeds  Forge  Co.,  Ltd 

I.ep.ird  it  Smiths,  Lli!. 


58 
48 

42 

34 
21 
22 


BABCOCK  &  WILCOX  Ltd.,  « 

Patent  Water=Tube  Boilers. 


Engineers  and 
anufacturers  of 


OVER   4,700,000    H.P.    IN    USE    IN  ALL   INDUSTRIES. 

Th»  only  \Valcr-Tub«  Boiler  which  named  lh»  GRANO  PRIX 
(Hiichnl  A»-apd)  at  tll«  P»n«  Intimalional    BahiNnoci,    IWW. 


Complete   Installations  of  Steam 

Piping  and   Boiler   House    Plants, 


ALSO 


WATER-TUBE  MARINE  BOILERS. 


SSTItlAIE!>    AHU    PLAS^    O.V    AfPUCAtWS. 


lURCDCS  •  Wilcox  Boiler,  rintn  with  sritKiirtTTK 


Head  Offlce*- 

\    LONDON:   Oriel  House.  Farringdon  St. 
E.C.  :   and    Branches. 


A  T»lujbl«  trratlM  oa  "  Slcam  '  and  •  A 
CF^snrio  °  Calalocnc  Im  on  applmalion 
1  .  Eng'.nccn  and  Steam  Uxn. 


n    WORKS:    RENFREW,  Scotland. 
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telegraphic  Address: 

"PACKLESS" 

.  n  p     MANCHESTER. 
A.BC  CODE    USED. 


"Karmal" 


.SEND  FOR  CIRCULARS t-TtSTIMONIALS. 


PACKING 


nPO    SUITS  HOT  t  COLD  WATER     WILL  5UNQ  ANT  PBEiSUdtl 
rilCJ>M  OROt&ntC   OTHEAt      NLVitH    MELTS   OF)   6unN^ 
MIBy^EBMASTME    SATISFACTION   0FCSIN5ALL   v>-      ■ 


•kinds  OF  J^IA 

VEWTne  "!.  pOh"p\1 
,1   packings   i 

ViHAtRt-COTTOM/ 


J'PROPRIETORSV 
,  AND  i 


ROKO 

EDCEBELTINC 

inDESTfiutKBLt  WOVEN  CLitt  &HtAT  CfiiPPmC  PJ»£» 
MAkutACIUREO  fROHTwEBllt  tAMUMAin  YARN.  GHfAT  OUR- 
^DlL.:r  lA(«&EIWtU5tASON£0iroCH5AtWAI5  OHHANO. 


rictiohlessEhgihePackih^ 


I  National  Tclephone 
■      1496 


MJtVUtt* 


HENDHAM  VALE  WORKS 

AA       Harpurhey 


6  HIGHEST  AWARDS 

BRMINHrtAM   i[  S3  |i 
PAR'J  ititii 

UlNBUNCn     1190 
BrNNIHUUM   tftM  . 
18  S4 


SALtAlftt 

CLAStD»      lUi;  -tKTWER 


i 


TMK 


J> 


SECnO\  OF  "  1)1,1 


DRUM 

PUMP. 

JOHNSON'S        PATENT8- 


Wril(  lor  Catalogue  63. 

POSITIVE     ACTION. 

NO     VALVES. 
HIOH      EFFICIENCY. 

DRUM 
ENGINEERING  CO., 

27,  Charles  St.. 

BRADFORD. 


THE    PHOTOGRAPHING    OF 
MACHINERY,  6c„ 


,  IS  EXTENSIVELY  UNDERTAKEN  IJV 


ly^EssRs  ELLIOTT  &  FRY 

in  any  part  of  the    United    Kingdom    for  which 

work  special   terms  will  be  sent  on  application. 

distance  being  no  object. 

ONLY     ADDRESS  :— 

55,   BaRer   Street,  LONDON,  W. 


Telegrams  : 
PHOTICS.    LONDON. 


Tf  Icphone  : 
293   PADDINGTON. 


|\Sl  AKV  JO,   1<>05. 


PACKS  \vki:klv 
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Lxrps  Automatic 

■^i^.$Y^  r      NOTCHING 

,*/mtrkr^J      -^        Press 


?€:^'» 


Coasnrulton.     ISP.  ^ 

giRMlMGHrtM  i 

fkcsscs  Dies' 

&TAMP5  0* 
§rtEET/1tmL 

iMOLLOWARE. 

Coins,  w^-  '^ 


DRAWING   PRESS 


Aktiencesellschaft 


^JlkkVi 


Telephone  and  Telegraph  Irorks 
BERr.IN,W. 

INSTRUMENTS  Of  BCST  AND  APPROVED  CONSTRUCTION. 
///vitr  Maiogots  su/iplitd  to  tht  TRADC  only 


Telephone    Apparatus 

l-'i.r   Uuiiiolic   r^c,  Tuvvii   Lints,. liid  Long 
Uislaiices.  with  ll.uicrv  and  Ma(;iicto  Call. 

Central    and    Multiple 

.   .    S^vitchboards. 

Electric   Bells.  Indicators, 

Fire    Alarms, 
Water    Level    Indicators. 


THE 


TrrrTTT 

S     4     I     •     7     •     « 

I*  II   U  U  14   It   U 

17  u  w  »  ai  n  » 
>.  SI  M  tr  at  >•  M 


PACKING 

OF  PACKINGS. 

THE     FIRST 

SUCCESSFUL     AUTOMATIC 

METALLIC     PACKING 

AND    STILL    THE     BEST. 

OVER     150  000    IN     SERVICE. 


USED  BY  BRITISH.  UNITED 
STATES  DUTCH.  JAPANESE. 
SPANISH.    &C      NAVIES 
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BLACKMAN  ~  FANS 

For  Ventilating  and   Drying. 

JAMES    KEITH    &     BLACKMAN    CO.,  L^"" 

27,  FARRINGDON  ST.,  LONDON,  E.G.,  AND  BRANCHES. 


SIMPLEX 

STEEL 

CONDUIT 

Co.,  Ltd., 


SIMPLEX 

FOR    INTERIOR 


CO 


CONDUITS 

ELECTRIC  WIRING. 


80,  DIGBETH,  BIRMINGHAM, 
20,   BUCKLERSBURY,  LONDON, 


E.G. 


And  at  MANCHESTER, 
LIVERrCOL.  &  GLASGOW. 


The  SIMPLEX 
STEEL  CONDUIT 
SYSTEM  >.^  the 
most  complete  sys- 
tem made.  It  con- 
sists of  10  grades 
of  conduits,  and 
nearly  1.000  stan- 
dardized fittings. 

Aw;irded  60I1I 
Medal,  Interna- 
tional Fire  ExhIbI 
tlon,  London, 1903. 


Cieneral  M.'inrij^er's  Office:  — 
\Vi.;'.ii.\(;noLsl-;  Ht.D.i 
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TEL    ADDRESS:    "LOCO..    LEEDS.' 


HUDSWELL,  CLARKE  &  Co., 

RAILWAY    FOUNDRY,    LEEDS.  LTD., 

LOCOMOTIVE    ENGINES, 

Of  all  sizes  and  any  gaiiije  of    Railway,  of  greatly  improved  Con.stniclion,  for  Main  or   Branch   Railways,  Contractors, 
Ironworks,  Collieries.     Prices,  Photo.graphs,  and  full  Specifications  on  application. 

1$    "--- 


SOLE     MAKERS    OF    THE     •  RODGERS "    PULLEYS    (Registered). 
Wrought    Iron   throughout.    Rim,  Arms,   and    Boss. 

ALSO    "ETCHE.LLS'"    NON-DRIP    BEARINGS,    SHArTING,    AND    ACCESSORIES. 


Tor  full  particuldr.s 
vrite :— 

Hy.  MILLER  &  CO. 


E 


FOR 


Millgarth     Works, 

Leeds. 


CASE-HARDENING. 


MILLING    CUTTERS, 

Mii^h   5  peed 


or 


v<       J* 


Ordinary  5teel. 

E.  C.  WRICLEY  &  CO.,  Ltd., 
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.\  my  l.ist  notes  I  incidentally 
mentioned  the  fact  that  a  layer 
of  j^icase  upon  the  water  side 
of  the  heating  surface  was 
"  far  worse  "  than  the  deposit 
of  ordinary  scale.  From  one 
■  1  lu  i  K.^iuii  11.3  which  have  reached  me  in  con- 
sequence, I  am  induced  to  devote  a  little  space 
to  the  amplirication  of  this  statement,  which  is 
indeed  of  much  importance  to  users  of  feed 
water  heaters  in  which  the  exhaust  steam  is  in 
actual  contact  with  the  water  to  be  heated. 
The  e.xperiments  of  M.  Hirsch  iipnn  the  vary- 
in.i;  rates  of  transmission  throuj'h  plates  and 
tubes  imdcr  different  conditions  throw  mucli 
lij;ht  upon  a  subject  ti>  which  I  am  convinced 
that  we  pay  too  little  attention.  The  transmission 
through  the  metal,  and  from  the  metal  to  the 
water,  lakes  place  very  re.ndily,  so  that  witli  .1 
very  small  difference  iK-tween  the  temperature 
111  the  iron  and  that  oi  the  water,  heal  passes  in 
large  (juantitics  freely,  alw.iys  providing  that 
there  arc  no  thick  incrustations  of  sc;de  nr 
coatings  of  oily  matters.  With  clean  plate,-, 
when  the  temperature  of  the  water  rises  in  .any 
boiler,  the  difference  between  plate  and  water 
docs  not  increase  in  proportion.  Thus,  in  an 
iron  lirclxix  with  plates  of  three-eighths  of  an 
inch  in  thickness,  the  water  being  .it  356  deg.  K.. 
and  ev.iporating  at  the  rate  of  40  pounds  per 
square  loot  of  surface  per  hour,  the  difference  ot 
temjicraturc  between  plate  and  water  should  l>e 


theoretically  21J  deg.  F,  but  the  temperature  of 
the  iron  plates  never  reaches  56S  deg. 
M.  I lirsch  satisfied  himself  that,  providing  only 
the  metal  be  sound  and  in  direct  contact  with 
the  water,  there  is  no  danger  of  overheating 
whatever  may  be  the  rate  of  evaporation.  It  is 
far  otherwise,  however,  when  tlie  interior 
surf.iccs  are  coated  with  a  laver  of  grca^e.     Bv 


4 

4 


nif     lolM.K    FO<. 


in>ul.ttiti^ 


MsrBRMN'C  ArPARATCS. 

iploved  to  &s  the  end  of  an 
hy  means  o^ 


PAGE'S     WEEKLY. 


January  20,  1905. 


means  of  tusible  plugs  of  alloys  having  different 
nielting  points  disposed  over  the  surface  of  the 
plates  under  experiment,  he  was  able  to  estimate 
the  temperature  of  the  plate  under  the  varying 
conditions. 


In  his  inquiries  into  the  effects  of  a  coating 
of  grease,  he  began  by  covering  the  interior 
surface  of  the  plate  with  mineral  oil,  which  was 
then  wiped  off,  leaving  a  greasy  layer  of 
inappreciable  thickness,  but  sufficient  to  prevent 
the  actual  contact  of  water.  Using  distilled 
water  he  found  that  even  with  very  moderate 
heating,  the  exterior  surface  of  the  plate  reached 
temperatures  considerably  higher  than  when 
the  surface  was  clean.  'J'hus,  with  an  evapora- 
tion of  thirty  pounds  per  square  foot  per  hour, 
the  plate  was  overheated  122  deg.  F. ;  and  with 
an  evaporation  of  fifty  pounds  per  square  foot 
176  (leg.,  the  temperature  of  the  iire  side  of  the 


I'OG— DISI'KRSAI.    M'I'AKATUS— THE    I-AfiOnATORY 
KXPKHnfKNT. 

A  l.irj,'c  bell  -  jar  is  fill<.-d  with  smol;c,  which  is 
ilLitlrically  treated  as  described  on  page  113.  The 
dniwiiig  shows  the  appearance  of  the  smoke  w^hilst 
dispersing.  The  smoke  forms  into  flalces,  and  is  quickly 
deposited  on  the  point  and  sides  of  the  jar. 


plate  being  392  deg.  above  that  of  the  water. 
Other  experiments  tended  to  show  that  with 
very  moderate  rates  of  evaporation  the  tem- 
perature of  the  plate  had  been  not  less  than  842 
deg.  F.  for  the  greater  part  of  its  thickness. 

"  A  great  change  takes  place  in  all  descriptions 
of  iron  and  mild  steel  at  a  temperature  of  about 
630  deg.  F.,  and  they  either  become  weak,  or  so 
brittle  as  to  be  easily  broken  by  a  sudden  stress 
or  blow,  without  bending."  This  sentence, 
quoted  from  Hutton,  needs  no  amplification  in 
connection  with  the  results  given  above. 

The  effect  of  a  deposit  of  grease  upon  the 
crown-plate  of  a  locomotive  lirebox  made  of 
steel  i^ates  has,  within  my  own  experience, 
resulted  in  the  bulging  downwards  of  the  plate 
in  a  series  of  pockets  between  the  bolt-stays  ;  a 
sufliciently  disconcerting  sight  with  an  incan- 
descent mass  of  fire  loin.  or  12  in.  thick  in  full 
swing,  and  a  steam  jiressure  within  of  ]6olb' 
per  square  inch. 


M.  Hirsch  imitated  the  black  patches  of 
jiartly  decomposed  fatty  matter  found  adhering 
to  boiler  plates  by  greasing  the  bottom  of  a 
tinned  saucepan  with  mineral  lubricating  oil 
and  heating  it  over  a  slow  lire  without  water. 
The  bottom  was  then  found  to  be  covered  with 
a  black  coating,  to  which  water  would  not 
adhere.  The  saucepan  was  then  lilled  with 
water  and  heated  over  the  furnace.  After 
boiling  for  one  minute,  part  of  the  bottom  of 
the  saucepan  was  seen  to  become  red  hot,  and 
this  soon  spread  over  the  whole  of  the  area 
exposed  to  the  heat  of  the  furnace,  l-^vidcntly 
the  bottom  of  the  saucepan  was  never  wetted, 
and  the  water  assumed  the  spheroidal  con- 
dition. This  experiment  was  repeated  several 
times  with  different  intensities  of  iire,  and  it 
was  found  that  with  heat  corresponding  to  an 
evaporation  of  about  54  lb.  per  hour,  the  colour 
of  the  bottom  was  a  bright  orange  red. 


Flaws  or  laminations  in  lirebox  and  furnace 
plates  are  also  very  liable  to  give  1  ise  to  local 
overheating.      With    an    artiticially   laminated 
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plate,  temperatures  beyond  f<42  de^.  V.  were 
attained  with  a  rate  of  evaporation  equal  to 
50  lb.  per  square  foot  per  hour.  On  the  other 
hand,  properly  fitted  lap  rivet-joints,  with  the 
two  surfaces  in  actual  metallic  contact,  trans- 
mitted the  heat  exactly  as  a  single  plate  of 
thickness  equal  to  the  two  jilatrs  forming  the 
lap-joint  would  have  done  ;  except  when  the 
evaporation  was  pushed  to  60  lb.  per  square 
fool  of  heating  surface,  when  the  temperature 
of  the  plate  next  the  fire  was  found  to  be  over 
;,i)2  deg.  F. 


riiere  are,  of  course,  several  different  types 
of  leed-water  filters  claiming  to  efficiently 
separate  the  oil  which  comes  over  with  the 
exhaust  steam  when  this  is  mixed  with  the  feed 
water  ;  but  prevention  is  better  than  cure,  and 
feed-w.ater  heaters,  where  the  exhaust  steam  is 
on  one  side  of  the  tubes,  and  the  water  to  be 
heated  011  the  other,  are  safer,  and,  in  nly 
DlMiii'in,  preferable  in  every  way,  where 
circumstances  admit  of  their  being  used. 


Being  assured  that  many  of  my  readers 
woiiUl  welcome  some  further  details  of  the 
apparatus  by  which  Sir  Oliver  Lodge  seeks  to 
dispel  fog,  I  wrote  that  gentleman  on  the 
subject  and  was  courteously  referred  by  him  to 
an  article  by  his  assistant  which  recently  appeared 
ill  The  World's  Work.  Sir  Oliver  also  placed  at 
our  disposal  the  accompanying  photographs. 
According  to  our  contemporary  he  "  redis- 
covered in  1884  the  fact  that  by  discharging 
electricity  into  a  smoky  or  dusty  atmosphere, 
the  small  particles  of  which  the  smoke  is 
composed  tend  to  coalesce  into  Hakes,  in  the 
space  around  the  points  of  discharge,  and  to 
be  deposited  on  all  opposing  surfaces."  'I'his 
teiulency  as  applied  to  the  tiispersal  of  fog 
is  illustrated  in  a  laboratory  experiment,  a  large 
glass  bcll-j.ar  being  used  to  contain  the 
artificially-produced  fog,  while  a  small  current 
at  a  very  high  potential  is  furnished  by  a 
Wimshurst    machine.      One     termin.al    of    the 


THE   LODGE    KOG-l.m  ...v-i  >• .    m  ■...%...  -. 
A  scl  of  mercury  rectifiers  on  insulating  sUnd. 

machine  is  connected  up  to  a  sharp  pniir.  insiue 
the  bell-jar,  while  the  other  is  connected  to  the 
metal  plate  underneath  representing  the  earth. 
When  the  current  is  turned  on,  the  particles 
of  smoke  at  once  form  into  long  streamers  which 
are  deposited  on  the  discharging  rod  and  on 
the  sides  of  the  jar,  leaving  the  air  perfectly 
clear. 
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A    WALL    IXSULATOK. 

Being  tlie  arrangement  found  necessary  for  carrying 
llie  high-tension  leads  through  a  wall,  from  tile  high- 
tension  rooms  to  the  open  air. 


Tliis  method  of  dispersing  fogs,  though  easily 
performed  in  the  laboratory,  has  not  come  into 
practical  use  on  a  large  scale,  owing  to  the  diffi- 
culties which  arose  in  the  production  of  a  direct 
current  of  sufficiently  high  potential  to  spit 
off  readily  from  the  discharging  points  into 
the  atmosphere.  The  writer  shows  that  until 
recently  it  has  been  impossible  to  use  a 
dynamo  for  this  purpose  owing  to  there  being 
no  continuous  current  dynamo  capable  of 
working  at  the  high  potential  necessary.  Now, 
however,  Mr.  Cooper  Hewitt's  mercury  vapour 
rectifier  has  been  found  capable  of  working 
at  very  high  potentials,  and  its  use  enables 
alternating  dynanujs  and  transformers  to  be 
employed  ;  their  ciu'rcnt  being  rectified  so  as 
to  maintain  a  continuous  discharge  in  one 
direction.  The  current  suiiplied  by  the  dynamo 
is  lirst  transformed  up  to  the  potential  required, 
then  passed  through  a  series  of  rectifiers, 
whence  the  positive  and  negative  wires  are 
taken  to  the  discharging  points.  It  is  important 
that  the  electrical  discharge  should  take  place 
in  the  freest  possible  manner  ;  otherwise  an 
unnecessary  strain  is  thrown  on  to  the  rectiiiers 
and  insulation.     The  discharging  wires  may  be 


arranged  with  one  pole  earthed  and  the  other 
erected  on  a  mast  or  building,  with  suitable 
means  for  discharging  electricity,  such  as  a 
flame,  or  a  number  of  points  ;  or  in  some  cases 
two  aerial  wires  might  be  used  —  one  for  the 
positive  discharging  stream  and  the  other  for 
the  negative,  with  a  number  of  points  on  each. 
This  method  of  using  two  aerial  wires  would  be 
the  most  suitable  arrangement  for  depositing 
fume  in  the  flues  or  settling  chambers  of 
factories  and  for  clearing  fogs  within  a  limited 
area.  It  would  be  applicable  to  navigable  rivers, 
subjected  to  natural  fogs.  On  each  bank 
barbed  wires  might  be  suspended  parallel  to 
the  river  and  at  a  safe  height  from  the  ground  ; 
then  positive  electricity  could  be  discharged 
from  one  side  and  negative  electricity  from 
the  other.  It  is  essential  that  the  insulation 
throughout  should  be  as  thorough  as  possible. 
Further  develojiments  in  '  this  field  will  be 
watched  with  the  greatest  interest. 


The  agitation  to  remove  the  Royal  Agri- 
cultural Show  from  Park  Royal,  and  revert 
to  the  old  custom  of  holding  the  show  in  a 
different  town  each  year,  has  not  succeeded. 
At  the  adjourned  meeting  of  the  Society  held 
a  few  days  ago.  Lord  JMiddleton  announced 
that  Park  Roval  would  again  be  tlie  venue. 
The  date  fi.\ed  is  June  27th  and  following 
days,  and  it  is  satisfactory  to  note  that  of  the 
£10,000  guarantee  required,  the  gieater  part 
has  already-  been  subscribed.  It  appears  that 
the  Great  Western  Railway  offered  to 
guarantee  the  balance  of  the  £ro,ooo  required 
on  condition  that  the  Company  received 
shares  in  respect  of  any  payments  it  was 
called  upon  to  make  under  such  guarantee,  but 
the  offer  was  declined.  Statistics  show  that 
over  a  period  of  forty-one  years  the  Society 
lost  on  its  annual  show  a  sum  of  ;f54,590,  and 
over  sixty-five  years  an  average  of  £8jy  per 
aniumi.  The  decision  to  hold  another  show  at 
Park  Royal  was  not  unanimous,  and  expressions 
of  regret  at  the  abandonment  of  the  country 
meetings  were  heard. 
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Thf  ntiiiiljer  ol  Cliinese  .icliially  employed  iif  the 
Kan.ljnines  to  date  is  2  -,.05  j,  less  8  dead.  On  January 
lotli.  tliu  total  nuinlier  of  Chinese  in  the  country 
\vas^25,092.  Mr.  Lyttelton's  rajrart  gives  the  following 
returns  showing  incidentally  the  steady  growth  of 
Chinese  employment:  June.  1904,  1,004;  Jti'y, 
1.388;  .\ugust.  4.945  ;  September.  9.020;  October. 
12,965.  In  the  latter  month,  14,525  whites  and 
78.491  coloured  employees  were  engaged  in  the  gold- 
mining  industry  of  the  Transvaal. 

It  is  stated  that  a  delay  of  serious  importance  has 
occurred  in  the  completion  of  the  Great  Northern  and 
Strand  and  Piccadilly  and  Brompton  connection 
of  the  tube  railways  of  the  iitetroiioUs,  owing  to  a 
disagreement  between  the  promoters  and  the  London 
County  Council. 

.At  the  meeting  of  the  Institute  of  Marine  Engineers 
on  .Monday  evening,  the  President,  the  Hon  C.  .\. 
Parsons  iiresented  the  '  Henny  "  gold  medal  to  Mr. 
R.  Balfour,  for  his  paper  on  ■  Refrigerating  .\ppliances 
on  Board  Ship."  The  President  said  that  the  subject 
of  Mr.  Balfour's  paper  was  an  interesting  and  important 
one,  and  he  himself  had  devoted  not  a  little  attention 
to  the  problem. 

The  Stirling  Boiler  Company.  Ltd.,  aii.i  uw  rMirling 
Company,  of  l'.S..\.,  have  come  to  an  arrangement, 
whereby  litigation  which  had  lieen  pending  between 
the  two  companies  for  nearly  a  year  has  In-en  satis- 
iactorily  settled.  We  understand  that  the  Stirling 
Boiler  Company.  Ltd..  have  acquired  all  the  British 
and  European  patents  ol  the  .\merican  company, 
and  in  future  all  boilers  sold  in  these  markets  will  be 
of  British  manuf-iclure.  Both  the  .American  4-drum 
type  and  the  Bnlish  5-drum  Stirling  Ixjilcr  will  be  sold 
in  this  country.  The  Stirhng  Boiler  Comi^iny,  Ltd., 
have  l.iryc  and  well-equipped  works  at  Motherwell. 

Royal  CoIlCRe  of  Science  and  Royal  School  of 
Mtnes. 
The  I'resiUeni  01  iiu  im..,.,  ..i  Education  has  ap- 
jwinlcl  the  Right  Hon.  R.  B.  Haldaiie,  K.C.,  M.P., 
to  be  chairman  of  the  ilei>artnicnlal  committee  which 
is  inquinng  into  the  present  and  future  working 
of  the  above-named  institution  in  place  of  Sir  Francis 
Mowait.  G.C.B..  late  Secrctar>-  to  the  Treasury,  who, 
while  remaining  a  member  of  the  committee,  has 
resigned  the  chairmanship  owing  to  complications 
having  supervened  on  I'l-s  dhu'^s  which  were  not 
previously  anticipated. 


lib 


PAGE'S     WEEKLY. 


JaN'UAKV  20,   IV05. 


The  Training  of  Apprentices. 

Sonic  time  ago  we  chronicled  the  introduction  of 
a  new  scheme  by  Messrs.  Richardsons.  Westgarth  and 
Co..  Ltd.,  at  their  Hartlepool  works,  whereby  each 
apprentice  on  reaching  a  certain  standard  for  time- 
keeping, perseverance,  ability,  and  good  conduct 
in  the  shops,  and  for  passing  examinations  at  the 
evening  classes,  obtained  an  increase  in  his  weekly 
pay  for  the  whole  year. 

We  are  pleased  to  hear  that  the  scheme  shows 
continued  success.  Last  year  the  increase  in  the  boys 
attaining  the  minimum  standard  was  for  time-keeping 
27  per  cent.,  perseverance  and  good  conduct  31  per 
cent.,  and  for  passing  examinations  48  per  cent.  The 
improvement  is  obviously  due  to  the  greater  interest 
taken  by  the  boys  in  their  work,  as  they  now  realise 
that  progress  and  promotion  depend  entirely  on  their 
own  efforts.  The  foremen  are  also  fjrought  into 
closer  association  with  the  boys.  The  advances 
last  year  range  from  si.^pence  to  one  shilling  and 
twopence  per  boy  per  week,  or  a  total  of  about  /170 
for  the  year.  The  details  of  the  scheme,  it  will 
be  remembered.  were  arranged  by  Mr.  1).  B. 
Morrison. 


Sir  W.  H.  Preeee  on  Water- Finding. 

Since  our  last  issue,  Sir  \V.  H.  Preeee  has  entered 
into  the  Times  discussion  _on  Water-Finding,  and 
it  is  interesting  to  note  that  he  negatives  the  suggestion 
that  dowsing  is  an  effect  of  electricity.  "  The  proper 
use  of  electric  currents,"  he  wTites.  "  can  show  the 
existence  of  water  and  of  metalUc  veins,  but  the  so- 
called  '  divining-rod  '  has  nothing  whatever  to  do 
witli  electric  or  magnetic  phenomena  as  far  as  I  can 
conceive.  I  have  come  to  the  conclusion  that  it  is 
mechanical  vibration,  set  up  by  the  friction  of  moving 
water,  acting  upon  the  sensitive  ventral  diaphragm 
of  certain  exceptionally  delicately  framed  persons. 
That  moving  water  restrained  by  gravel,  hose,  pipes, 
piers,  sluices,  walls,  etc.,  sets  up  vibrations  is  patent 
to  any  one  who  will  stand  on  the  jner  of  a  bridge,  or 
place  his  finger  on  a  hose  or  tongue  on  a  pipe  through 
which  water  is  flowing.  I  have  even  heard  sounds 
emitted  by  small  iron  pipes.  Telegraph  wires  hum 
through  the  similar  friction  of  moving  air.  Sea- 
sickness is  probably  an  exaggerated  effect  of  the  same 
phenomena,  and  those  who  patronise  the  switchback 
owe  their  excitement  probably  to  the  same  cause. 
Earthquakes  produce  the  same  effect." 


Tin;    TtRBIXK    STE.XMKR     LOl)XG.\RA. 


One  of  ■')  series  of  illustrations  of  I^arsons'  turbine  ships  shown  by  the  Hon.  Charles 
A.  Parsons  at  the  Institute  of  Marine  Engineers.  The  Looiifntra  is  the  tirst  ocean- 
going turbine  steamer,  and  was  built  by  ^lessrs.  Denny  and  Brothers,  of  Dumbarton, 
for  the  I'nion  Steamship  Company  of  Xew  Zealand.  She  made  over  20  knots  on 
her  trial  trip. 
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Labour  In  December. 

I'...,r<l  lit  Irailf  it^tistics,  )u>t  i»uf.i,  ^^lun^  tii.il 
ciiii.l.yin.-m  in  iJtccmlwr  was  dull  on  the  whole,  and 
ratht-r  worse  than  a  month  ago.  A  further  dechnc  took 
plati-  in  the  engineering  trade.  On  the  other  hand 
some  improvement  took  place  in  the  coal  trade,  and 
also  in  tlu-  iron  and  steel,  and  sliipbuilding. 

The  lollowing  table  shows  the  average  weekly 
numlKT  of  shilts  worked  and  the  changes  in  the  number 
o(  workpeople  employed  at  :4-»  'r^n  works  in  Great 
Krit.iiii  :  — 


Numb*T- 
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fZ  c 

enii>loy^l 

■  per 

in  «eck  ended 

Jeti 

Pittrtct. 

Oce.  inh.  D«e.  i»ih.;I>»c  i-tb  ' 

Pec.  15th. 

1904           i90J-     1 

v-i- 

•ltd  and  DuituB 

c),C64           9.191 

;<6 

'e 

1.414     1        7.J0I 

'1' 

}6o 

:•-l^rT■■^n           

I6.JJ*         IJ.JM 

J6j 

56: 

•     f  114.  Town* 

J.5JS 

j.>:? 

S43 

Hi 

jndChwhirc 

ll.S'l 

ia.7<l 

»'i 

}-ol 

.„ 

9.67a 

9.407 

iH 

5>7 

in     .« 

.S:2S 

J:?2 

I'd 

I'd 

;  WilM_ 

71.400 

68.741 

>47 

]'4I 

>m7 

UJ96 

JM 

St 

Tout-       -       ...       -. 

»4.»47 

6l.0<l 

54« 

S» 

It   will  l)e  seen   that  in  the  week  cntling  December 

i;th.  the  number  of  workpeople  employed  was  greater 

m    every    diilricl    (except    llevelaml    and    the    other 

Midland  Counties)    than  in  the  corresponding  week  of 

i.^;.     The    greatest    proportionate    increase    was    in 

South  Wales  and  Monmouthshire,  where  the  numbers 

'     '  ■•.v-l  a  rise  of  alKDut   10  jx-r  cent.     On  the 

1-  ^hiits  were  worketl  by  each  jierson  during 

•  nded  Decemlvrr   i;th,   1904.  as  compared 

\Min    .   i'l   m   the  corresponding   week  of    iqoj.     The 

distnct  showing  the  highest  average  was  South  Wales 

.ii\.!   Monmouthshire,  where   >-M  shifts  [ler  man  were 

V.  .i.,).     On    the    other    hand    only    j'U    shifts    per 

re  on  the  average  workcvl  in  the  other  Midland 


great  iiiuiiuip.ilities.  and  the  many  n.«  nitcrpnses 
which  otherwi-*  would  lie  undertaken.  During  the 
present  war  between  Russia  and  Japan  several  depart- 
ments of  the  trade  arc  being  benefited  ;  but  it  is 
reasonable  to  expect  tliat  peace  would  lead  to  a  still 
greater  expansion  ol  i"  Jajian  and  China. 

There    is    undoubted  ent    in    the    condition 

of  many  of  those  countries  with  which  we  trade,  India. 
China.  AustraUa,  New  ZeaUnd.  South  Africa,  .\rgentina 
and  Canada  all  sending  us  better  accounts,  which  it 
is  to  be  hoped,  says  the  annual  circular  of  Messrs. 
WiUiam  Fallows  and  Co..  will  manifest  itself  in 
increased  trade  during  the  year  ;  but  it  may  l>e  that 
our  patience  may  l)c  tried  before  all  the  anticipations 
lA  the  more  sanguine  among  us  are  fully  reaUsed. 

Direct  Railway  Service  to  West  Cornwall. 

The  Great  Western  K.iilw:iy  Lomp.iny  have  o(K.ue.i 
a  section  of  line  between  Newijuay  and  Perranporth. 
thus  completing  the  connection  between  the  former 
watering  place  and  Chaccwatcr.  and  providing  a 
direct  service  to  Truro  and  West  Cornwall  generally. 

On  Monday  afternoon  the  Tramways  and  Light 
Railways  Association  paid  a  %-isit  to  the  »x)rks  of 
the  Central  London  Railway.  A  special  car  was  pro- 
vide.1  to  conv.  .    to  Shepherd's  Bush,  where 

the  many  intei  ures  of  the  power  house  and 

car  sheds  were  insjiecteil  under  the  guidance  of  members 
of  the  Central  London  engiiu-<T'i'e  >'■>»- 

Standard  SpeclHcatlon  for  Portland  Cement. 

The  coiiimiltce   rt  ;  "" 

Portland  Cement,  w:  n  of 

the  Kngiiieering  SUndards  Committee  (see  page  ijil.was 
(onslilutcd  a.s  follows  :  — 


Iron  and  Steel  Trade  Outlook 

year    19115    ojiens    with   a    decidedlv    improved 

,  ami   better    prospects    lor    the   iron    and    steel 

iiavlc  on  both  sides  of  the  .\tlantic.  The  last  retunis 
Board  of  Trade  indicate  a  itrowing  improvement 
cxjxirt  trade,  hut  from  the  complaints  of  want 
,.1  i-mploymcnl  in  many  |«rts  of  the  country  it  is  to 
|.e  teared  that  the  after  effects  of  the  South  .\fncan 
war  are  still  felt  in  many  branches  of  trade,  whilst 
<lcarer    money    has   affected    the   ex|)cnditure   of   our 
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Andrew  Carnegie  Research  Scholarship. 

The  following  has  been  issued  by  the  Iron  and  Steel 
Institute  :  A  Research  Scholarship  or  Scholarships, 
of  such  vaUic  as  may  appear  expedient  to  the  Council 
of  the  Iron  and  Steel  Institute  from  time  to  time 
founded  by  the  Mr.  Andrew  Carnegie  (president), 
who  has  presented  to  the  Iron  and  Steel  Institute 
sixty-four  Si, 000  Pittsburg,  Bessemer  and  Lake 
Erie  Railroad  Company  5  per  cent.  Debenture  bonds 
for  the  purpose,  will  be  awarded  annually,  irrespective 
of  sex  or  nationahty,  on  the  recommendation  of  the 
Council  of  the  Institute.  Candidates,  who  must  be 
umlcr  thirty-five  years  of  age,  must  apply  on  a  special 
form  before  the  end  of  February  to  the  Seccetary  of 
the  Institute. 

The  object  of  this  scheme  of  Scholarships  is  not 
to  facilitate  ordinary  collegiate  studies,  but  to  enable 
students,  who  have  passed  througli  a  college  curriculum 
or  have  been  trained  in  industrial  establishments,  to 


conduct  researclics  in  the  metallurgy  of  iron  and  steel 
and  allied  subjects,  with  the  view  of  aiding  its  advance 
or  its  application  to  industry.  There  is  no  restriction 
as  to  the  place  of  research  which  may  be  selected, 
whether  university,  technical  school,  or  works,  pro- 
vided it  be  properly  equipped  for  the  prosecution  of 
metallurgical  investigations. 

The  appointment  to  a  scholarship  shall  be  for  one 
year,  but  the  Council  may  at  their  discretion  renew 
the  Scholarship  for  a  further  period  instead  of  pro- 
ceeding to  a  new  election.  The  results  of  the  research 
shall  be  communicated  to  the  Iron  and  Steel  Institute 
in  the  form  of  a  Paper  to  be  submitted  to  the  Annual 
general  meeting  of  members,  and  if  the  Council 
consider  the  Paper  to  be  of  sufficient  merit,  the  Andrew- 
Carnegie  Gold  Medal  shall  be  awarded  to  its  author. 
Should  the  paper  in  any  year  not  be  of  sufficient 
merit,  the  iledal  will  not  be  awarded  in  that 
year. 


CORRESPONDENCE. 


Delhi  Bombay  Motor  Reliability  Trial. 

Hogarth  Lane, 

Chiswick,  London,  W. 

To  the  Editor  of  P.\ge's  Weekly. 

SiK.^We  understand  that  tyre  troubles  were  the 
jirincipal  cause  of  failure  in  the  Delhi-Bombay  Relia- 
bility Trial  ;  at  least,  our  representative  has  cabled 
us  that  the  Thornycroft  car  lost  no  marks  except  for  tyre 
troubles,  hut  that  these  latter  caused  it  to  be  unplaced 
in  the  List  of  Awards. 

Faithfully   yoins, 

JoH.N    I.  THORNVCUorT  AND  C  O. 
I.TD. 

Long  Distance  Power  Transmissions. 

Beeslicld, 

Farningham,  Kent. 
To  the  F-ditior  of  Page's  Weekly'. 
Dear  Sir, — In  connection  with  some  extracts  which 
you  published  from  my  paper,  read  before  the  Liverpool 
Engineering  Society,  entitled  "  Long  Distance  Trans- 
nnssion  of  Power  from  High  Head  halls,"  Mr.  Norman 
Carmichael,  of 'Ihe  Highland  (Koolenay  B.  C.)  Mining 
Company,  Ltd.,  has  sent  me  the  attached  interesting 
letter. 

Yours  sincerely, 

E.  KiLBURN  Scott. 

Dear  Sir, — I  beg  to  acknowledge  your  kindness  and 
courtesy  in  sending  me  a  copy  of  your  valuable  paper 
on  "  Long  Distance  Transmission  of  Power,"  which  I  have 
read  with  much  interest. 

1  was  nuich  struck  with  reading  the  review  of  your 
paper  in  Page's  Magazine,  with  the  verv  practical 
manner  in  winch  you  had  treated  the  subject,  and  it 
was  for  purposes  of  study  that  I  desired  the  full  text- 
My  interest  lies  more  particularly  in  the  primary 
part  of  power  transmission;  the  conveyance  and  appli- 


cation of  the  water  to  the  wheelas  wehave  todo  with  it 
in  nearly  all  our  mining  operations  in  this  part  of  the 
world. 

It  is  not  usual  here  to  bury  the  pipe  line,  on  account 
of  cost,  and  the  rocky  nature  of  the  mountain  sides 
usually  renders  it  difficult.  At  a  stamp  null  near  Xelson, 
of  which  I  had  charge,  we  had  a  pipe  line  2,000  ft.  long, 
bringing  water  to  the  wheels  under  a  680  ft.  head,  the 
diameter  of  the  pipe  bemg  12  in..  10  in.,  and  8  in.,  the 
upper  500  ft.  being  slip  joint,  and  the  lower  1,500  ft. 
being  flange  joints. 

During  the  winter  of  1902-3,  we  had  a  severe  spell  of 
weather  for  a  fortnight  the  mercury  hovering  around 
zero,  and  we  noticed  the  pow-er  getthig  shorter  as  the 
cold  snap  continued.  By  tapping  the  line  it  was  easy 
to  discover  that  ice  was  forming  round  the  inside  of 
the  pipe,  but  no  serious  trouble  was  anticipated,  and 
the  water  was  kept  running  through  the  pipe.  Then 
came  a  sudden  thaw  with  heavy  warm  rain,  and  this 
loosened  the  ice  round  the  inside  of  the  pipe ;  the 
ice  eventually  breaking  away  and  choking  the  pipe 
at  the  point  where  it  was  reduced  from  12  in.  to  10  in., 
and  completely  stopped  the  water. 

This  happened  at  a  iioint  about  200  ft.  from  the  pen- 
stock, or  about  500  ft.  vertically  above  the  nozzle,  and 
at  about  midniglit  I  was  on  my  way  up  to  the  penstock 
to  find  out  what  was  the  matter  when  the  jam  broke, 
and  ice,  water  and  all  came  tearing  down  the  pipes  with 
an  almost  deafening  roar.  Fortunately  the  valve  at 
the  wheel  was  open,  and  some  of  the  pressure  was 
relieved  no  damage  was  done  there ;  but  on  reach- 
ing the  jjoint  where  the  jam  had  taken  place,  I  fountl 
that  about  (x>  ft.  of  the  pipe  had  collapsed  with  the 
vacuum,  The  relief  valves  liad  failed  to  act,  as  it  was 
impossible  to  keep  them  from  freezing  uj),  this  was  the 
only  occasion  in  four  years  experience  that  their 
services  were  required.  A  few  clamps  and  two  lead 
joints  made  the  pipe  right,  and  there  lias  never  been 
any  trouble  with  it  since. 

^  Yours  faithfully, 

Norman  Carmichael. 
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The  Electrification  of  the 

Metropolitan    Railway. 

A    PICTORIAL    REVIEW. 


THE    XRASDEN'    GKXERATING    STATION. 

The  Metropolitan  Railway  Company's  generatinR  station  is  situated  close  to  their 
locomotive  anil  enginecrins  works  at  Xeasden.  An  abundant  supply  of  water  for  boiler 
(  ol  and  all  other  purposes  lias  been  found  at  a  depth  of  over  4tx-)  ft.,  and  two  artesian 
wells  luive  been  sunk  to  tap  it.  The  main  building  of  the  power  station  is  ij;  ft.  long  by 
loi  ft.  wide,  covering  an  area  of  i.y'o  square  yards.  This  makes  it  one  of  the  largest  stations 
the  world  owned  bv  a  single   railway  company. 

Ry  the  courtesy  of  the  British  Wcstinghousc  Company  we  are  enabled  to  present  our 
readers  with  a  pictorial  survey  of  so|pe  of  the  leading  features  of  interest  in  connection 
m  with  tlus  remarkable  plant 


IIOILKR     KUOM. 

The  main  building  is  divide*!  longitudinally  info  tim  pnrt«  th"  lar^  of  which  ««  t^  boil. 
room,  measuring  }2\  ft.  long  by  53  ft-  wide.     !• 

lioilcrs.  each  of  5.730  square  feet  hc.iting  surf.i  ' 

meclunical  stokers,  which  latter  are  driven  thr  ,  -     . .  ^  .,,  .  ...  .^-.  1 

engines.      The  Ixidcrs  are  each  guaranteed  to  cv  r   I'C   aoar,  working 

at  a  pressure  of  180  lb.  {>cr  s<iuarc  inch  .ind  a  r...,^...  ...  .-.   .       -■  -,    -  - 
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VIEW  OF  r.ENERATIXr,   PUXNT. 

The  KcneralinK  plant  at  present  consists  of  two  5,000-b.h.p.  Wcstinchnuit-  steam  tu.-bincs,  coupled  In 
^.joo-k.w.  Ihrcc-ptiasc  Westinghousc  altcrn  iters,  and  two  more  similar  sets  v   "  "id.     Ttic  turbines 

.ire  "if   Die  multiple  e)cp.iii>jnn   douhle-tlow  type,    with  a  j;uaranteed    ^leaiii   i  >rc  than  17  lb.  at 

lull   lo-iil   .Mill    o[  Ih.  at  li.ill  Uiad  per  k.w.  hour  ;  steam  :o  be  suiierhcated  to  l-^■■  ..,  ^ -..,  ,  ..  d  at  a  pressure  01 

18  I  ire  inch.     These  machines  represent  the  latest  practice  in  every  detail,  particularly  in  the  reduction 

in  I'  '!  lus  been  achieved  by  an  increase  in  diameter. 

rite  :!. ice-phase  Kenerators  are  mounted  on  a  conlliiiialion  of  the  turbine  l)ed  plale.  The  output  per  phase  on 
a  non-induclive  load  is  1M4  amperes  at  1 1,000  volts,  and  the  ;;uaranlccd  ellicicncv  i.  c/>  5  per  t-rn!.  .it  dill  |.^\.id,  q^-z 
pel  "11  ce-qu.irlerj.  .ind '1575  per  cent,  at  half  load.     The  speed  is  l.oo  ■  '.  -     -. 

thi-  ha>  four  polo,  Ihe  Ireipicncy  is   l.'i  cycles  per  second.      1  he  > 

hel  lie  aid  of  slip  rin^s.       Il  is   derived   Ironi   the  Iwo  exciter  unil- 

hou  Kliii|<  compound  en(;inc,  running;  al  a  speed  of  275  r.pm.,  din 

com  i  A.  111ml    generator.     One  such  unit  is  sutlicicnt  to  supply  all  the    ... 

load.       Ihcre  is  an  e.xtensivc  .luxiliary  plant. 
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A    BUSINESS    POSTCARD. 
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QUESTIONS    OF    THE    DAY. 

The   National  Encouragement   of  the  British   Inventor:    How  can   it  be 

secured?     (t'onlinini/ fivm  pa^c  yl).) 


'T^HIS  discussion,  which  opened  in  Page's 
Weekly  for  October  28th,  11)04,  has 
called  forth  some  very  vakiable  expressions  of 
opinion  by  practical  men  which  can  scarcely 
fail  to  carry  considerable  weight  when  the  patent 
question  is  again  before  Parliament.  In  the 
meantime  Mr.  Thwaite  has  prepared  a  very 
interesting  summary  of  the  views  expressed,  and 
as  the  initiator  of  the  discussion,  he  has  also 
favoured  us  wiih  the  following  general  reply  to 
close  the  correspondence.    Says  Mr.  Thwaite: — 

Mr.  Balfour,  in  a  reply  given  last  week  to 
a  communication  from  the  "  London  Chamber 
of  Commerce,"  as  to  the  desirainlity  of  reforming 
some  of  the  clauses  of  the  new  Patent  Act, 
does  not  admit  that  evidence  has  been  supplied 
to  him,  so  far  to  justify  any  change  in  the  Act_ 

It  is  quite  certain  that  Mr.  Balfour  has  not 
read  the  opinions  expressed  in  these  columns 
from  representative  inventors  and  men  asso- 
ciated with  them  directly  and  indirectly- 

The  opinions  expressed  on  some  of  the  objects 
are  so  emphatic  and  unanimous  and  the  argu- 
ments urged  in  sujijjort  of  tlrastic  reform  are 
so  irresistible  that  no  member  of  His  Majesty's 
Government  or  its  Opposition,  unless  he  is 
conspicuously  indifferent  to  the  welfare  of  his 
country,  can  ignore  them.  I  sincerely  trust 
that  your  enterprise  in  devoting  so  much  of 
your  valued  space  to  collecting  and  publishing 
the  various  opinions,  will  culminate  in  a  really 
practical  issue,  and  will  tend  in  the  direction 
of  making  the  British  patent  laws  the  most 
fostering,  and  the  least  costly  of  any  extant.   :j 

I  will,  in  brief  terms,  first  refer  to  the  rephes 


of   the    in\'entors   themselves    to    the   inten'oga- 
tories  you  have  set  out  partlv  under  my  guidance. 

A    SUMMARY    OF    THE    VIEWS    OF     REPRESENTATIVE 
INVENTORS. 

1.  The  fifty  years'  period  constituting  the 
time  range  of  the  search  is  generally  considered 
to   be  satisfactory  by  inventors.* 

2.  All  renewal  fees  after  the  fourth  year  to 
be  aboUshed.  Scale  of  charges  not  to  exceed 
those  of  the  American  Patent  Bureau. 

The  British  Patent  Department  not  to  be 
run  at  a  profit,  any  surjilus  o\-er  expenditure 
to    be    employed  : — 

(is/)  To  increase  the  efficiency  of  the  depart- 
ment ;    and 
{2)id)  To  the  reduction  of  patent  charges. 

3.  British  patents  to  be  classified  and  analysed, 
the  work  to  be  supervised  by  technical  experts 
representing  each  of  the  stajilc  industries. 

4.  The  unanimous  ojjinion  of  British  in- 
ventors is  in  favour  of  the  extension  of  the  life 
of  a  British  patent  from  14  to  17  years. 

5.  Strong  personal  evidence  ])roves  that  the 
effect  of  the  renewal  fees  is  to  strangle  in- 
vention. 

().  The  general  o])inion  ai:>pears  to  consider 
the  British  jiatent  department  as  unfitted 
for  the  work  of  deciding  (first)  the  value  of  an 
invention  that  has  been  commercially  perfected, 
and  (second)  whether  the  time  and  money 
expended  has  been  justified  by  the  results. 

The  general  opinion  is  also  decidedly  in 
favour  of  the  extension  of  the  life  of  a  patent 

*  I  consider  Ih.il  no  evidence  should  be  a  'owed  in  tlie  P;ttent  Courts 
anterior  to  tliis  period  of  50  years. — B.  H.  T. 


J  AN  I  VKV  JO,   i<;o5. 
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to  17  years,  the  commercial  [wrfcction  of  wliicli 
hiis  luvn  costly,  both  in  time  and  money,  but 
it  is  considered  that  the  extension  of  the  patent 
might  Ik;  limited  to  21  years. 

7.  On  the  question  of  working  or  non-working 
o|)inii>ii  is  in  favour  of  the  compulsory  license 
clause  of  the  Act. 

In  the  event  of  a  jiatriit  lu-mg  roiuostcd,  the 
fact  that  a  patent  is  not  being  worked  should 
have  weight  in  the  adjudication,  that  is.  unless 
the  patentee  can  prove  that  he  has 
done  all  he  jx)ssibly  could  to  secure 
the  commercial  working  of  the  inven- 
tion. 

S.  Tlie  opinion  is,  and  almost 
unanimously,  against  the  proposed 
system  of  prize  award  to  inventors. 

9.  The  average  opinion  is  that  the 
life  of  a  patent  is  to  date  from  day 
ol  the  actual  issue  of  a  patent,  and 
not  from  date  of  application. 


10.  When  a  foreign  country  insists  on  work- 
ing i)roof,  the  inventors  of  that  country  shall  be 
com|)elled  to  work  their  British  patents  in 
precisely  similar  terms  to  those  meted  out  to 
the   British    inventor.* 

11.  On  the  question  of  the  fixing  the  royalty 
rates,  opinion  is  divided;  the  Patent  Depart- 
ment is  considered  to  Ik-  unfitted  to  determine 
Royalty  rates. 

12.  The  adjudication  on  patent  disputes  : 
opinion  almost  unanimously  in  favour  of  the 
cstablislmicnt  of  a  tribunal  of  techni' -il  .  \|><rts 
assisted  by  a  legal  associate. 

THE  VIEW  OF  CONSULTINQ   ENGINEERS. 

llic  opiniuii  ol  tiic  ^oii:,iiUu>g  tiitiiucLTi  who  I1.IVC 
participated  in  the  discussion  is  generally  in  sympathy 
with  that  of  the  in%xntors  themselves,  and  especially  so 
on  the  ciuestions  ol  the  duration  of  the  British  Patent, 
and  that  of  compulsory  working — 17  years'  life  and 
reciprocal  terms  with  forcisn  countries  as  to  com- 
pulsorj-    working. 

l.ile  of  patents  involving  Lir^c  cxiHrndilurc  of  money 
and  time  in  commercial  perii-ction  to  be  extended  in 
proportion  to  such  expenditure! 

THE     INIQUITOUS     RENEWAL     FEE     TAXATION. 

I  lie  liiiriiiiii;  .iiu>ii..ii  ul  iln- .loir.ibility  ot  .>lHi'.i-.liing 
or  reducing  the  detestable  principle  of  taxation  (em- 
bodied in  the  existing  renewal  fees)  after  the  fourth 
year  has  not.  amongst  the  non-inventor  participators 
in  tlic  discussion,  received  the  consideration  its  im- 
portance deserves. 

The  reproduced  graphic  diagram  (6g.  ■)  shows 
conspicuously  the  deadly  effect  of  the  Renewal  Fees 
on  the  life  of  British  jotents.  I  am  txiund  to  say  with 
all  deference   to   those   who  hav.  their  dis- 

tinguished   jiatronage    to    this    .:  .«nd    who 

admit  they  have  never  seen  a  caao  of  a  patent  life 
destroyed  by  the  effect  of  the  renewal  fees,  that  they 
must  be  strangely  innocent  of  .iny  actual  cont.ict 
with  the  struggles  of  the  great  body  of  Britisli  in- 
ventors. 

The  correspondence  pnjvides  overwhelming  proof 
that  just  as  the  1  ■  <> 

.Iocs  this  cruel  an  .    ii 


.iilOdrrHut  nrtvFnrrlsn 


*  Mr.  swinburoc  ar^ 
11  |«  wurkcil  "Ut.     I  2 


t M  l«>  Wl^uhll 
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bulk  of  Britisli  patents,  and  if  anyone  wished  to 
demonstrate  the  falUng  back  on  the  rate  of  progress 
of  this  country  in  the  last  ten  years  (and  proportionate 
to  its  population)  he  has  merely  to  refer  to  the  existence 
of  the  policy  of  laisscz  jaire  and  indifference,  that  has 
permitted  a  crushing  taxation  on  British  invention 
to  exist  for  so  many  years  to  the  great  and  immeasurable 
:oss  of  the  country. 

Puerile  in  the  extreme  are  the  arguments  that  have 
been  suggested  in  favour  of  retaining  this  repressing 
influence  on  inventors.  It  is  suggested  that  the 
lapsed  patent  will  permit  otlier  inventors  to  follow  in 
tile  ji.itli  of  tliis  invention,  but  no  one  supporting 
this  argument  has  brought  forward  any  evidence  to 
prove  that  an  invention  based  on  a  patent  abandoned 
I'v  tile  force  nutjcur  influences  of  inadequate  finance 
s  likely  to  prove  of  value  to  the  inventor,  liecause  its 
basis  is  admittedly  a  defunct  but  published  patent. 

The  one  practical  suggestion  as  an  alternative 
to  the  suppression  of  the  tax  is  that  made  by  Mr. 
Thompson  the  patent  expert. 

Mr.  Thompson  suggests  that  an  annual  renewal  fee 
of  IDS.  would  amply  meet  all  the  requirements  and 
ri'move  all  the  objections  advanced  against  the  repeal 
of  this  iniquitous  principle  of  taxation.  Probably 
most  inventors  would  welcome  the  reduction  ot  the 
jjrcsent  charges  to  the  nominal  value  suggested  by 
Mr.     Thomp.son. 

SHOULD  THE  GOVERNMENT   MAKE   THE    PATENT 
OFFICE  A   PROFIT-EARNING   DEPARTMENT? 

The  argument  raised  by  one  correspoiulent  that 
there  will  be  no  profit  surplus  to  admit  of  the  suy)- 
])rcssion,  or  at  least  the  reduction  of  the  renewal  fees, 
is  met  by  the  fact  that  the  .\merican  patent  depart- 
ment secures  a  substantial  but  not  unreasonable 
surplus — although  this  department  institutes  a  search 
and  there  are  no  renewal  fees  after  the  patent  has  been 
granted.  It  is  achnitted  that  the  .\merican  patent 
classification  is  the  finest  in  existence,  so  that  if  the 
.\merican  Government  can  run  its  Patent  Bureau 
without  incurring  a  financial  loss,  and  provide  a  search 
and  grant  of  a  patent  life  of  17  years  for  £j,  cfteiis 
f^ayibus.  our  Government  should  be  able  to  do  so. 

It  is  almost  tlic  unanimous  opinion  of  all  the  corre- 
spondents that  the  principle  of  making  a  profit  out 
of  the  Patent  Olficc  administration  for  the  benefit 
of  the  National  Exchetiuer  is  iniquitous,  and 
damaging  to  the  best  interests  of  the  country. 

It  is  quite  conceivable  that  the  elfcct  of  this  corre- 
spondence will  be  to  secure  for  the  German  inventor 
happily  circumstanced  as  he  is,  a  reduction  of  patent 
taxation   to  the  level  of  that   of  the  American  jiatent 


system..  Anyone  personally  intimate  with  the  two. 
countries,  realises  the  extent  of  the  interchange  of 
ideas  of  our  two  formidable  rivals,  and,  if  this  corre- 
spondence in  any  way  tends  to  the  reduction  of  the 
German  patent  fees,  it  will  have  justified  its  existence 
by  benefiting  a  race  of  inventors,  that  can  claim  inter 
alia,  the  Siemens  family.  Dr.  Otto,  The  Krupps, 
Tiebig.  Nernst,  Welsbach,  Hertz  Rontgen,  and  a  host 
of  others  whose  work  has  benefited  the  human  race 
directly  or  indirectly.  There  should  be  no  dividing 
geographical  or  racial  division  amongst  votaries  of 
the  creative  art.  The  inventor  is  cimicus  Uumani  veneris. 
Even  our  Hiram  Maxim's  inventive  creations  will 
tend  to  check  a  too  ready  recourse  to  war  as  the  means 
for  settling  international  disputes.  Creative  work, 
wliether  it  produces  new  mechanical  applications  or 
chemical  or  electrical  processes,  or  works  of  the  beaux 
arts,  is  the  product  of  the  same  kind  of  genus.  Let 
anyone  compare  the  portraits  of  Listz,  the  composer, 
and  George  Corliss, the  inventor;  or  those  of  the  late  Lord 
Leighton  and  Sir  John  Thorneycroft,  and  he  will  notice 
a  striking  resemblance  between  them.  Our  Govern- 
ment permits  creative  faculty  apjilied  to  the  production 
of  art  or  literature  to  secure  proprietary  rights  for 
the  creative  output  for  the  period  of  a  lifetime  by  a 
simple  form  of  registration  and  tlie  payment  of  los., 
but  the  man  who  creates  a  new  machine,  or  a  process 
that  in  its  effect  produces  two  blades  of  grass  where 
one  grew  before,  is  penalised,  and  increasingly,  by 
the  annual  taxation  known  as  the  renewal  fees. 

Compare,  moreo\-er,  the  expenditure  involved  in  per- 
fecting a  machine  or  process  with  that  required  in 
jiroducing  a  design  or  painting. 

No!  The  iniquitous  taxation  of  tlie  inventor  has  no 
raisoii  d'etre,  and  has  already  done  immense  damage 
to  the  industrial  and  commercial  well-being  of  the 
country.* 

(To  he  eoiifiniieti.} 


*Tlie  implacable  opponent  nf  tlieinveufor — admittedly  often  poor  in 
pocket,  if  ricli  in  tlic  peeul'aiily  ot  his  inventive  facuitifs — would  m:ike 
him  a  source  of  the  m.<.\ininiii  possible  la.\alion,  and  would  thus  secure 
Iiis  suppression.  The  inv  ntor  of  limited  wealth  would  rarely,  it  ever, 
secuie — eillicr  for  himself  or  his  frien  Is— 'he  return  of  the  e.vpenditurc 
rislcal   n  the  work  of  commcicial  devi  lopnicnt. 

Konunalely,  if  tlie  inditfcrince  of  Biitish  st.itcsnien  to  the  enormous 
inlluedcc  01  invcnli  HI — re  noddling  iht  cUstinif-s  of  nations — has 
resultd  in  the  adoption  of  the  principle  of  disastrous  taxation,  em- 
bodied in  th ;  renewal  fees,  an  1  a  short  and  dis  onraginfi  life,  he  people 
at  1  riic.  and  especially  iho-e  who  have  tr  ivelled  in  Germ  iiy  and  the 
United  S'atis,  are  becominji  day  bv  nav  nio'c  and  more  alive  to  the 
value  of  the  creative  prodncis  of  their  inventive  iountn,-men. 

No  d  >ubt  in  time  the  ew  I-A'amininf;  Staff  w  II  acquire  the  know- 
led.iie  that  experience  should  provide,  but  any  practical  experience  can 
(ircivide  the  equipment  that  snoiil  I  be  provided  by  a  compclent  e.\- 
aminer.  My  fricn"S  of  the  Improved  German  Patent  Oftice  are  men 
■vvho  h  'VC  Held  p.j'itioiis  of  resp.ms  bility  in  manufacturi'  g  work-,  or 
have  done  impo  tant  services  to  some  one  or  other  industry-,  and  Ihev 
are  lully  competent  to  judge  the  pros  and  cons  of  an  innovation  w-hicti 
inav  appiar  I'l  be  a  mere  detail,  but  whicli  is  nevertheless  the  missing, 
link  01  a  cliange  of  important  processes. 
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TMi  frrecT  or  tmb  *oandon«d  patents  (prin- 

CIPALLV  THROUGH  THE  MALIGN  INFLUENCE  OF 
THE  RENEWAL  FEE  TAXATION)  ON  FUTURE 
INVENTIVE     EFFORT. 

Correspondents  have  evaded  the  »iuc.stion  ol  the 
deailly  effect  of  the  cemetery  oJ  tax  killed  patents 
u|>oii  the  vitality  of  inventive  energy,  raised  in  my 
ojxriinig  Utter,  and  there  is  no  alternative  remedy  to 
that  of  resuscitation. 

Il.id  these  mostly-renewal  tax  killed  patents  had 
the  life  given  to  a  patent  by  the  .\merican  Govern- 
ment— or  seventeen  years — scores  of  combinations 
o(  ditlerent  inventors  would  have  Ix-en  made.  Iwcausc 
in  nine  cases  out  of  ten,  an  inventor  would  adopt 
the  jiolicy  of  combination  rather  than  that  of  the  dog 
in  the  manger,  which  in  its  clTect  is  often  equivalent 
to  the  m.id  jwlicy  of  cutting  ot(  one's  nose  to  spile 
one's  face. 

THE  PROPOSED  COURT  OF  TECHNICAL  EXPERTS. 

On  till-  iiuestiim  ol  thr  coiiMitiilioii  •>!  .1  tourl  ol 
Technical  Kxperts.  the  opinion  as  far  as  it  is  clear  ami 
detinite  is  in  favour  of  the  German  model. 

There  should  be  no  difficulty  in  establishing  courts 
of  technical  experts  in  the  great  branches  of  British 
Institutions,  even  if  you  have  to  import  German  or 
.\merican  experts. 

The  somewhat  vulgar  phrase  of  the  i.'i  populi  that 
the  British  law  is  an  ass,  is  accepted  too  seriously  not 
to  have  some  justifiable  basis  for  its  existence,  and 
just  as  technical  and  business  questions  of  immense 
imi>ortance  are  daily  settled  without  recourse  to 
leg.-il  assistance,  so  can  disputes  relating  to  inven- 
tions be  settled  by  the  Courts  of  Experts,  which 
m,-\v  have  the  assistance  of  legal  assessors. 

THE       QUESTION       OF       THE       LIFE       PERIOD      TO      BE 
ALLOWED     FOR     A     PATENT. 

The  clCKjuiiitly  cxpiciM-d  .irguinonts  .idvanced  by 
Mr.  Heath  in  his  highly  philosophic  contribution 
to  support  his  lx>ld  contention,  that  the  life  of  an 
important  patent  should  Ix^  peri>etual.  are  academically 
irrcsi.tlil'lc.  but  of  course  die  proposilion  might  be 
employed  to  the  detriment  of  inventors.  No!  .\n  in. 
ventor  should  have  time  allowance  to  realise  the  value 
of  his  inventions — and  in  this  connection  I  appreciate 
the  sugKcslion  ailvanccti  by  Mr.  Swinburne  that  small 
inventions,  or  inventions  relating  to  articles  that  can 
be  made  suitable  for  the  market  m  a  few  mouths,  on 
the  cxi)en<liture  of  a  few  jwunds.  shouUl  be  satisfied 
with  a  sm.iller  patent  life  monopoly,  than  the  inventor 
who  patents  an  invention,  the  coinincrcial  perfection 
of  which  requires  years  of  time  and  thousands  of 
pounds. 


THE       COMPETENCY       OF       THE       NEW       CORPS       OF 
EXAMINERS. 

There  has  never  Iwen  any  desire  i..  rcllecl  on 
I  he  comi>etency  of  the  Patent  Office  staff  to  carry 
out  the  provLsions  of  the  old  Act.  The  only  question 
raisid  is  the  competency  of  the  Searching  and  Ex- 
amining Corps  appointeil  to  differentiate  Utween  new 
and  old  inventions. 

.Xnyone  who  is  fully  cognisant  of  the  complexity 
of  most  of  our  modern  manufacturing  industnal  pro- 
cesses, and  who  adequately  appreciates  how  often 
the  success  of  a  new  process  is  secure<l  by  an  apparently 
trivial,  but  what  is,  in  reality,  an  all  imiwrtant  detad 
and  one  constituting  the  pith  and  marrow  of  an  in- 
vention, will  l)e  justified  in  his  distrust  of  the  opinion, 
upon  the  subtle  value  of  a  detaU.  of  a  member  of  a 
start  that  is  innocent  as  a  newlwrn  l>abc  of  a  practical 
knowledge  of  the  manufacturing  process  to  which 
the  invention  belongs. 

{To  be  continued ^ 


CLEVELAND  INSTITUTION  OF 
ENGhNEERS. 


.\t  the  meeting  of  this  Institution,  held  on  the  i6tli 
inst.,  Mr.  J.  H.  Harrison.  M.lnst.C.E..  read  an  interest- 
ing paper  on  the  subject  ol  "  l-oreiEii  Competition  in 
the  Manufacture  of  Iron  and  Steel 

The  conclusion  at  which  the  .uilhor  arrives  is 
that  while  a  good  deal  is  being  done  to  meet  foreign 
competition,  there  is, still  ample  room  for  reform  in 
rCnglish  mcthotis  of  manufiicture  and  management. 
He  does  not  advocate  the  sUvish  imitation  of  American 
methods,  holding  tluit  there  is  a  middle  course  between 
American  practice  and  our  own.  which,  if  properly 
appie«l.  »o"'''  "•^■•^  recortl  profits.  The  greatest 
U-irrier  to  i  this  conntr>-  .> 

of  the  iron  1  trade       Ihe  r 

objections  to  any  new  idea,  esjwcially  it  not  im|xwted. 
,s  enonmnis.  A  great  deal  can  be  done  m  the  way 
ol  pr.Hliicing  more  cheaply  without  sacrificing  quaUty. 
The  secret  of  success  i*  lir»t  in  having  the  best 
plant,  and  then  in  arranging  that  jJant  so  as  to  make 
the  pt«ces»  of  manufacture  continuous  from  the 
t.i  the  ftnisheil  product,  with  the  least 
of  time,  and  with  the  least  possible 
handling.     Extracts   from    Mr.    H.i  >pcr    will 

.ippear  in  •'•-  "•-'   •--"•    '>'  »">•'» 
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A    l.KOl'P   OK    FORCED    STEEL   SHOT    ASl)   SHELL,    AKMOUK     PIEKCIXd     AND     COMMON.       57    M.M.   TO 
n    IN'.       f^    L».   TO    I,100    LB.        BV   THE    MIDVALE   STEEL   COMPANY. 

STEEL  FOR  THE  MANUFACTURE  OF  ARTILLERY. 

By    Cui.uni;i.   Cihii.lo   (Spanish    Royal   .-Vktm.i.kky). 

III. 

(Llonliniuii  from  page  75. 1 


1-1  will  now  turn  to  an  important 
cx|X'rinient  with  cannon  metal 
effected  in  the  Watertown  Park. 
The  Watervliet  "Works  had 
oliserved  that,  ;is  much  in 
soUd  forged  tubes  as  in  hollow 
(orjjed  sleeves,  there  existed  certain  shades 
or  stains  of  a  dark  colour,  narrow  in  proportion 
to  their  length,  and  runnint^  in  a  line  with  the 
axis  of  the  piece.  These  stains  were  discovered 
when  smoothing  the  tubes  and  sleeves  in  the 
lathe,  according  to  the  class  of  tool  used  in 
this  oiwration  they  apjicarcd  more  or  less  in 
relief.  .\  file  darkened  them  ;  a  half  cut  of  the 
tool  made  them  jut  out ;  if  a  large  shaving  was 
made  they  were  hidden.  These  are  obser\ations 
of  .American  officials  ;  we  have  had  more  than 
one  occasion  to  notice  these  stains  at  Trubia  ; 
no  gun  of  15  centimetres  is  stained  in  this 
manner. 

It  is  not  easy  to  point  to  the  cause  of  these 
shades ;      |>erhaps     we     may     attribute     them 


to  ilic  cavities  or  bubbles  formed  at  the  moment 
of  the  solidification  of  the  steel.  This,  however, 
is  a  mere  hypothesis,  the  true  cause  is  unknown. 
The  traction  characteristics  of  a  metal  free 
from  stains,  and  those  of  having  them  in 
abundance  are  as  follows,  and  not  unfavourable 
to  the  latter  metal  : — 


Metal  vrilh  Stains. 

EUtlric 

Lima. 

Kf.  T  mm.i 

Kractarintf 

Load. 

•  K|(.  X  mm  > 

Ealarce  - 

OMOt. 

Coo 
tnctloo. 

V 

.Vvcr.ifjc  results 
M.ixinium  ... 
Miiiiinuin 

■      J/ 

73i 
75-3 
711 

17  1 

ig-2 

427 
471 

•^■3 

itel.iluithont  Stains. 

Average 

M.iximuin 

Miaimuin 

307 
■      404 

39« 

779 
760 

137 
tio 

3«>- 

369 

35J 

.-\s  seen  from  this  table  we  cannot  say  that 
one  metal  is  inferior  to  the  other ;  that  free 
from  stains  or  lines  possesses  greater  tenacity, 
whereas  the  other  has  greater  ductility ;  per- 
haps we  might  almost  say  f'>it  tin-  nn-i.il 
free  from  stains  is  the  inferior. 

The  chief  of  the  .\rtiUery  Technical  Depart- 
ment    ordered      the    Watertown    .\rsenal    to 
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<-xp»'rimcnt  with  both  classes  of  metal,  submitting 
.1  hiHip  of  each  to  hydrostatic  pressures  which 
should  not  exceed  the  tangential  elastic  resis- 
t;incc  of  the  steel,  repeating  the  opcratiion  a 
certain  number  of  times,  and  afterwards  in- 
( reasing  the  pressure  until  the  hoojis  fractured. 
Ihe  dimensions  of  the  hoops  are  shown 
lielow  : — 


o 
o 
i 

'3. 


-738-78  m  m.- 

713.7V    m  m.- 


♦ 535'2  mm.  » 

It  is  not  necessary  to  say  what  means  wen- 
adopted  to  exert  the  pressure  required.  After 
noting  the  tangential  elastic  resistance  of  the 
hoojw,  their  dimensions  and  traction  character- 
istics, they  were  submitted  to  pressures  of  150  ti> 
ioo  kilogrammes  per  square  centimetre  less  than 
those  employed  for  elasticity.  This  pressure  w;is 
re|>eated  500  times  on  each  hoop  and  was  then 
increased  until  they  fractured.  Neither  hoop 
showed  any  appreciable  i)ermanent  deformation 
from  the  5<x)  jiressures.  but  after  passing  the 
elastic  hmit  the  difference  Ntween  Ihe  two 
metals  was  very  marked.  In  the  shiided  metal 
three  small  stains  or  lines  o|>ened  iiercei)tibly 
vmder  a  pressure  of  4,100  kilogrammi^.  and  at 
4.<')oo  kilogranunes  one  of  the  three  oix-nings 
increased  in  size.  The  metal  of  the  other  hoop 
Inire  the  strain  up  ti>  the  frarturint;  limit  admir- 
ably. Thestauied  metal  hoop  broke  under  a  pres- 
sure of  6,350  kilogrammes  jier  .square  centimetre. 
The  elastic  limit  of  the  two  coincides  with  the 
minimum  value  found  in  the  traction  tests. 
In  l>reaking.  the  stainetl  metal  gave  less  resist- 
ance than  that  shown  in  the  test  and  was  very 
deficient  in  elongation,  the  hydrostatic  tir^t 
giving  only  4  i>er  cent.,  whereas  18  |x*r  cent. 


wiis  shown  by  the  traction  test.  On  the  contrary , 
the  clear  metal  showed  greater  resistance 
and  elongation.  The  results  of  tlii-se  ex- 
jK-riments  are  very  interesting  ;  they  indicate, 
first,  that  the  traction  tests  alone  are  not 
sufTicient  to  give  an  idea  of  the  quality  of  a 
metal,  and  that  defects  of  much  imiwrtance 
on  passing  the  elastic  limit  do  not  exist  between 
that  jieriod  of  the  resistance  not  |)asscd  bv  the 
tire  tests.  It  is  clear  that  the  officials  who 
conducted  these  exjx'riments  did  not  ap[)Iy 
a  slowly  increasing  pressure  until  fracture 
occurred,  but  repeated  the  elastic  pressure 
500  times,  Ix-'cause,  without  doubt,  this  would  Ix* 
the  numlier  of  rounds  fired  from  a  big- 
calibre  gun,  and  if  any  guns  in  use  had  been 
constructed  of  sleeves  and  hoops  of  stained 
metal,  they  would  have  been  convinced  that 
t  hese  guns  were  in  no  danger  of  bursting. 

In  the  wiiter's  opinion,  the  tests  within  the 
elastic  limit,  such  as  made  by  the  .\merican  Com- 
mission, may  be  likened  to  the  shooting  tests, 
because,  if  in  these  tests  the  pressure  reaches 
its  maximum  in  a  very  short  time,  it  is  also  certain 
that  it  quickly  disappears.  In  the  hydrostatics 
proof,  the  increase  of  the  pressure  is  slow  ;  but 
the  time  cx-cupied  is  alwax-s  much  longer  than 
that  taken  by  the  rounds  in  the  \xmW  i.f  the 
gun. 


THE  FUTURE  OF  THE  PEDRAIL 
\  practical  ilcmonxiration  ol  the  CApabililies  oi 
Mr.  Dipltxk's  pctlrail  tractor,  was  recently  made  in 
tlic-  clranng-yanl  o(  the  Prince's  DocJc.  Liverpool^ 
The  ilrnionstralion  wa.s  ol  an  exhaustive  nature, 
ami  was  followed  with  great  interest.  Mr.  Diplocic 
nicntionnl  tliat  the  present  machine  had  an  avermgc 
speed  o(  (our  or  live  miles  an  hour,  aixl  that  he  wat 
at  present  designinc  one  to  averaee  ciffhi.  He  saw 
no  ililhciilty  wli.''  tmcnl> 

which  wouKI  icH'.  :  twenty 

miles  an  hour.  Next  month,  at  the  request  of  (he  War 
(Itficc.  an  attempt  will  l>e  m.i  '  '  '  a  what  the 
machine  is  capable  of  doing  in  ll:  luling  heavy 

wcif^hts  over  soft  ground  by  pulling  a   big  gun  up  the 

Long  V.lllrv    .11     Vl.lorOli.l 
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telegraphic  systems  of  the  country.  Dei  iilmg 
to  tak«'  up  a  scientific  caretr.  he  joim-d  the  Roj-al 
School  of  Mines  in  1874.  going  out  in  1877 
with  the  Associatiship  in  l>oth  Mining  and 
M<  talhirgy. 

He  next  collalx)ratetl  with  Dr.  (iuthrie  in  his 
well-known  work  on  Cryohydrates  which  le<l  up 
to  the  far-reaching  iliscovery  of  "eutectics* 
in  metallic  allo\-s,  and  the  recent  greater  progress 
in  Metallography  :  was  associated  with  Professor 
W.  N.  Hartley  m  his  fruitful  researches  on 
"  Alisfirption  Sjx-ctra  of  lltra-\iolet  Rays."  and 
with  Dr.  Percy  in  lalxjratory  investigations 
for  the  second  volume  of  his  Metallurgy  of 
Gold  and  Silver,  which,  however,  was  never 
published,  the  work  eventually  Ixing  incorporated 
in  the  Ciemian  edition  of  the  first  volume.  In 
1870  Professor  Huntington  was  elected  to  fill  the 
Chair  of  Metallurgy  at  King's  College.  London, 
since  when  he  has  been  continuously-  occupied 
in  investigations  having  practical  ai>plications 
111  Marine  and  Railway  Engineering.  He  was 
one  of  the  first  to  exixriment  with  an  electric 
furnace,  the  late  Sir  William  Siemens  having 
placed  at  his  disjHJsal  the  electric  furnace  shown 
at  the  Smoke  Abatement  Exhibition.  It  was 
aftenvards  transferred  to  Professor  Huntington's 
laboratory,  where  it  was  worked  by  five  Di 
dynamos,  driven  by  a  12  h.p.  Marshall's  portable 
engine.  The  light  given  by  the  arc  was  com- 
puted at  the  time  at  200.000  candle  jwwer. 

In  1882,  conjointly  with  Sir  WiUiam  Siemens. 
Professor  Huntington,  read  before  the  South- 
ampton Meeting  of  the  British  .\ssociation  a 
pajHT  on  some  oi  the  results  of  the  ex|>eriments 
in  the  electric  furnace.  This  was  the  first 
occasion  on  which  tungsten  had  been  shown  in 
any  other  condition  than  that  of  i>owder. 
With  Its  high  fusing  i>oint  and  a  volatilisa- 
tion jioint  near  that  at  which  the  metal 
fuses,  a  |K)W«Ier  N-ing  a  bad  conductor  ot 
heat,  it  is  extremely  difficult  to  obtain  tunsgteii 
in  a  solid  condition.  Whilst  experimenting 
with  this  furnace,  iron  and  carlwn  were  fusetl 
in'tiine  .ind  the  production  of  carbide  and   from 


It   acetylene   were  noted,    but    no    auiinpi  w.i-< 
made  to  develop  this  fact  commercially. 

Aliout  this  time,  Professor  Huntington  gave 
a  course  of  six  lectures  in  Birmingham  to  those 
interested  in  the  brass  industries.  These  were  at- 
tended by  from  800  to  1,000  students  each  night. 
A  year  later  he  was  requested  to  give  a  course 
on  iron  and  steel,  but  being  of  opinion  that  this 
was  not  the  most  advantageous  way  to  deal 
with  education,  he  induced  those  concerned  to 
equip  a  laboratory  at  the  Midland  Institute, 
which  proved  to  l)e  the  precursor  of  many 
laboratories  in  different  parts  of  the  country.  In 
1S92  he  was  instrumental  with  others  in  forming 
the  Institution  of  Mining  and  Metallurgy,  and  in 
1804  was  electi-d  President.  Professor  Hunting- 
tons  contributions  to  the  technical  press  include 
a^text-book  on  "  Metals,"  and  a  number  of  papers 
to  be  found  in  the  transactions  of  \'arious  scientific 
societies.  He  is  an  enthusiastic  aeronaut  and 
motorist,  and  in  the  last-named  connection  he 
is  experimenting  with  an  automatic  change- 
sjieed  gear  wliich  shows  fair  promise  of  practical 


THE    LODGE    FOG  DISPERSAL    APPARATUS. 

\\  >.•  >hiill  Uitik  tDrw.ini  with  iiitci«->i  ti>  iiciiiiii; 
more  .iliout  (he  Im.sincss  sflc  ot  this  apiMratus 
(rctcrrcd  to  on  |wgc  1131,  whicJ«  will  i^roti'  \ 
\<r      on      view      -ihiirtly       in       London.  If 

ii»t     ni     ilif    niiii  l\     be    exc««ive,    we     have 
the   olhiT   .Mile   ol    the   InlgFT,   an   cnot 
nione\-.    lime,   and   health,    the  cxlcnt 
htiuiili      I"     estimate.     Figures     recently     pul'li 
l.y   ilie   U.iiluay  News  to  take  a  liingle  dcpartmeir.  ^  : 
industrial  activity  ihowctl  that  lor  one  haU->-car  the 

'le  North  l.ondon  sysiem  renderi  it  ncce^-  .  . 

I..   ;i,v  •  rn  at  work,  and  the  iof  praci' 

tust^  il.  J  r  an  hour  durinn  it*  conlinu 

The  li>K  lusl  lilt  '  ' 

lv,«»tem  an  extrn   ; 

.iM<l    the  unusual  prr\'alencc  oi   logs  in   OctolxT  and 

'  Milional  <i;  •'-- 

:  ol  the  I 
•  >.  ami  a   Urge 


and    »outh-V\e»ten>    li 

•,i.r,-.i*#-  111  i>\rrliiiir   l. 
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STANDARD    SPECIFICATION    FOR    PORTLAND    CEMENT 


THE  specification  just  issued  liy  the  Engineering 
Standards  Committee  on  Portland  Cement, 
provides  that  the  cement  shall  be  prepared  by 
intimately  mixing  together  calcareous  and  argillaceous 
materials,  burning  them  at  a  clinkering  temperature 
and  grinding  the  resulting  clinker.  No  addition  of 
any  material  is  to  be  made  after  burning,  except 
when  desired  by  the  manufacturer  and  if  not  pro- 
hibited in  writing  by  the  consumer,  in  which  case 
calcium  sulphate  or  water  may  be  used.  The  cement, 
if  watered,  must  contain  not  more  than  2.  per  cent,  of 
water,  whether  that  water  has  been  added  or  has 
been  naturally  absorbed  from  the  air.  If  calcium 
sulphate  is  used,  not  more  than  2  per  cent.,  calculated 
as  anhs-drous  calcium  sulphate,  <>(  the  weight  of  the 
cement  is  to  be  added. 

The   cement   is   to   be   ground    to   comply    with    tlie 
following  degrees  of  fineness,  viz.  ; — 

The    residue    on  a  sieve  76  by  76  =  5,776    meshes 

per  square  inch,  shall  not  exceed  3  per  cent. 
The  residue  on  a  sieve  i  So  by  180  =  32,400  meshes 
per  square  inch  shall  not  exceed  22i  per  cent. 
The  sieves  arc  to  be  prepared  from  standard  wire, 
and   tlic  size  of  the  wire  for  the   -:„yjb  mesh  shall  be 

DIMENSIONS    Of   BRIQUETTE. 


Fig   A 


DETAILS     OF     JAWS    FOR    MOLOINO    BRIQUETTE. 
PLAN 


Fig   B. 


ELEVATION 


•0044  inch,  and  for  the  32.400  mesh,  -002  inch.  The 
wire  must  be  woven  (not  twilled),  the  cloth  being 
carefully  mounted  on  the  frames  without  distortion. 

The  specific  gravity  of  the  cement  is  to  be  not  less 
than  3' 15,  when  sampled  and  hermetically  sealed 
at  the  manufacturer's  works,  nor  less  than  3"io  if 
sampled  after  delivery  to  the  consumer. 

The  cement  mustcomply  with  the  following  condition 
as  to  its  chemical  composition.  There  shall  be  no 
excess  of  lime,  that  is  to  say,  the  proportion  of  lime 
shall  not  be  greater  than  is  necessary  to  saturate  the 
silica  and  alumina  present.*  The  percentage  of 
insoluble  residue  shall  not  exceed  rj  per  cent,  ;  that 
of  magnesia  shall  not  exceed  3  per  cent.  :  and  that 
of  sulphuric  anhydride  shall  not  exceed  2"^  per  cent. 

The  cement  after  being  gauged,  is  to  be  tilled,  without 
mechanical  ramming,  into  moulds  of  the  form  shown 
in  fig.  A.  plate  I.  each  mould  resting  upon  an  iron 
plate  until  the  cement  has  set. 

Briquettes  of  neat  cement  of  the  shaiie  shown  in 
fig.  \,  are  to  be  gauged  for  breaking  at  7  and  2.S 
days  respectivelv,  six  briquettes  for  each  period. 
The  average  tensile  strength  of  the  six  briquettes 
shall  be  taken  as  the  accepted  tensile  strength  for  each 
period.  For  breaking  the  briquette  must  be  held  in 
strong  metal  jaws,  of  the  shape  shown  m  fig.  B., 
the  briquettes  being  slightly  greased  where  gripped  by 
the  jaws.  The  loail  must  then  be  steadily  and  uni- 
formly applied,  starting  from  zero,  increasing  at  the 
rate  of  loo  lb.  in  12  seconds.  The  briquettes  are  to 
bear  on  the  average  not  less  than  the  following  tensile 
stresses  before  breaking  : — 

7  days  from  gauging,  400  lb.  per  stjuare  inch 
of  section.  28  days  from  gauging,  500  lb.  per  square 
inch  of  section.  The  increase  from  7  to  28  days  shall 
not  be  less  than  :  — 

250/0  when   the  7  day   test   falls  between  4001b.    to 

450  lb.  per  square    inch    of    section ;     20%    when 

the  7  day  test  falls    between  4501b.   to'  500   lb. 

per  square  inch  of  section  ;   15%  when  the  7  day 

test   falls    between   500  lb.  to    550  lb.   per  square 

inch  of  section  ;  io"„    when    the    7    ilay    test   is 

550  lb.  per  square  inch  or  upwards. 

Details  follow  as  to  the  prescribed  sand  test,  setting 

time,  soundness,  and  acceptance,  for  which  we  must 

refer  readers  to  the  original  specification.! 

•  The  rroporlion  of  lime  lo  silira  and  alumina  sliall  be  not  grtaar 
CaO 
than  the  ratio  represented  by  ^jq^ — aTZO"'''''' 

t  Published  by  Crosbv  Lockwood  and  Son.  It  niny  be  obtained 
through  any  boiikstllei,  or  direct  (uim  the  ofticts  01  the  Committee  at 
2.S,  Victoria  Street.  VVestimnslcr,  S.W. 
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I"1PIK)\T:!)   n()T()IM)IMVEN    IIBXACON 
TLI^Rl:!    LAI  111:. 

BY   MESSRS.    ALFRED   HERBERT,    LTD.,  COVENTRY. 


^*^^^»i  III-;    illustration  on  page  134.  shows 
B    f^j^       tlic    iiiti'st     di'Vfloiimcnt  o(   the 
>l.   ^  T^.i      Patent    H  xagon    Turret   Lathe 
•'   r    .-oS^      '^"'"  ^y  ^I^srs.  Allred  Herbert, 
-•  ^      Ltd.,    Coventry-.      The     machine 
as  shown  is  driven  by  a  direct- 
connected  electric  motor  which  has  a  moderate 
range    of   sjieed    variation,    a    large    pro|X)rtion 
of    the  speed  cfianges  Ix'ing  obtained  mechani- 
cally   by    means    of    friction    clutche.^     in    the 
lathe  headstock. 

It   is   found   that    the   use   ol   motors   having 
a    large    sjwcd   variation   causes   trouble   owing 
to  the  reduced  iwwcr  of  the  motor  at  low  speeds, 
and  it  is  (or  this  reason  that  a  motor  ha\-ing  a 
comparatively  small  speed  variation,  ob  ained 
by    inserting   resistance    into    the    field   circuit, 
is  used.     By  this  arrangement  the  motor  gives 
its  ma.ximum  [xiwer  at  the  slow  end  of  the  s[)eed 
range,    the    lighter    efforts    being    reserved    for 
the  small  diameters  and  the  smaller  cuts.     The 
motor    is   of    the    direct-current    type     driving 
tlie  headstock  by  means    of    spur-gearing,  and 
is  compactly  arranged.     The  switches  and  con- 
troller are  moun  ed  on  a  stand  seen  at  the  left- 
hand  side  of  the  machine,  this  licing  a  convenien 
|iosition  for  the  o])t'rator.     This  type  of  machine 
luis    liecn    designed    princip.illy    for    producing 
at  tides   such  as  screws,   studs,   spindles,    etc., 
direct  from  the  bar  without  forging.     In  rases 
where  forgings  must     Ix-  employed,  as  on  \alve 
rods   with    forked    ends,    these    can    be    easily 
handled  by  removing  the  automatic  chuck  and 
sulistituting  a  three  or  four-jaw  chuck.    Owing 
to  the  form  of  the  turret.which  is  hollow,  allc  wing 
the  work  to  pass  right  through  it,  both  long  and 
short  work  is  handled,  and,  as  the  patent  turning- 


tool-hoiiiiT^  ,irr  M-iy  ii-.niiu  .uijii^i-'i  i".  dia- 
meter, it  has  l)een  found  quite  economical 
U)  produce  even  one  or  two  pie.es  at  a  setting, 
the  lathe  being  extensively  used  in  jobbing  and 
repair  work. 

The  leading  principle  of  the  machine  i.  that 
it  ftnLshes  each  diameter  from  the  rough  bar 
at  one  cut,  no  finishing  cut  Ixnng  required, 
and  the  design  has  just  been  modified  so  as  to 
take  full  advantage  of  the  receni  improvements 
in   high-speed  cutting   tools. 

The  bar  is  gripi)ed  by  an  automatic  chuck, 
ojierated  by  the  vertical  lever  at  the  front  of  the 
headstock.  The  buck  may  be  opentHl  and 
closed  without  stopping  the  machine.  The  end 
of  the  bar  is  steadied  by  means  of  a  J-jaw  self- 
centring  chuck,  which  is  oiierated  by  the 
handwhcel  at  the  rear  end  of  the  spindle.  The 
automatic  chuck  is  pro\nded  with  a  full  set  of 
jaws  for  gripping  round,  square  or  hexagon 
bars  up  to  the  full  spindle  cajwcity.  the  ja\vs  not 
in  use  lieing  carried  in  a  swinging  tray  con- 
veniently attached  to  the  cabinet  leg.  This 
tray  also  carries  the  screwing  dies  and  cutting 
tools. 

Till-   he.xagiiii   tvirnt   is  in<>unt<<i  <>n  a  -.1  1  '.' 
having  a  long  Ixanng  on  the  lied.     Tliis  s.l;  1 
is    provided    with    an    automatic    feed    having 
three    changes,  all    obtainable   by  moving  the 
vertical  lever  seen  on  the  front  of  the  gear  box. 
The  feed  may  \re  reversed  by  throwing  over  the 
small   horizontal   lewr   inmicdiately  abo\-e  the 
It  111  <h;iMge  lever.     The  t 
<ir    :eversed,    wi  hout    ^-   ,,     - 
Ihe  automatic  stops  to  the  tniVv-l  of  the  tu  ret 
are  carried  on  the  hexagon  bar  m  the  front  of 
the  machit.'       T'  six  stops,  one  to  each 
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and  steadier  arc  made  entirely  with  the  fingers 
and  without  the  ne 'd  of  screw-driv  rs  or  spanners 
Screwing  s  done  by  means  of  the  "  Coventry  " 
sclf-ojxning  diehead.  which  is  arranged  to  op  n 
automatically  at  any  desired  jxiint.  and  is  also 
fitted  with  a  rou.hing  and  tinisliing  atta  h- 
ment  by  which  means  a  finishing  cut  may  be 
taken  when  screwing  large  threads  on  difficult 
material. 

Although  these  machines  have  been  largely 
used   for  ordinary'   bar  work,   such   as  shafts- 
Ixilts.   pins,  studs,   bushes,   etc.,   there  are   yet 
a   numlx-r  of  jobs  which  might  apjx^ar  to   be 
unsuitcd   for  the  lathe,   but   on  which  we  are 
assured  that  great  economies  can  be  eflfected. 
W'o  k    such    as    piston    rods,    air-pump    rods, 
armature  spindleii,  which   have   a 
long  i)lain  jwrtion  in  the  centre- 
are     frequently    made     on    these 
machines     from     bright      drawn 
steel  bars  which  are  not  machine<l 
at  all  on  the  plain  central  [wrtion- 
but   arc  sul>se(jHentIy  finishetl  on 
this    i>art    by  grinding,  if    a    fw>- 
finish  is  required.     One  end  is  fir>t 
machined.the  work  is  then  reversed, 
the  part  machined  at  the  firstop.  ra- 
tion. iK'ing   supix>rted    in  a  bush 
fitted  in  the  spindle  so  as  to  hold 
it  tr\ie.  and  the  second  end  is  then 
finished.     Work  of   this  kind  can 
also  be  centred  in  the  lathe  or  the 
subsequent  operation  of  grindins; 


Work,  such  as  lx)iler  stays,  lu\-ing 
two  threaded  jwrtions  separated  by 
an  unthreaded  po  tion  can  lie  produced 
hy  a  s|iccial  arrangement  of  diehead 
md  guide  nut  so  that  the  pitch  of  the 
two  threaded  |X)rtions  may  be  con- 
tinuous so  as  to  suit  the  error  of  the 
•.tay  tap.  For  rc|)Ctition  work  having 
.1  numl)cr  of  diame  ers,  box  tools  are 
lurnishcd  enabling  all  the  diameters 
to  be  turned  at  the  same  time. 

For  tafxrr  work  a  s  jiecial  taper- turn- 
ing tool  is  fitted  with  an  adjustable  taper 
bar.  which  can  be  set  to  any  desired  angle.  For 
work  having  curs-ed  outlines,  broad  form  tools  are 
used  ;  examples  of  such  work  will  be  found 
in  the  pilot  handles  on  lathe  itself. 

No.  2  machine  admits  bars  up  to  ^  in.  >hi- 
meter,  working  stroke  of  turret  30  in.,  maximum 
size  of  Whitworth  thread  cut  with  self-opening 
diehead   i|  in.,  or  2  in.  with  special  diehead. 

No.  3  machine  admits  bars  up  to  2J  in. 
diameter,  working  stroke  of  turret  36  in., 
maximum  diameter  of  Whil worth  thread  cut 
with  self-o[X'ning  diehead  2  in. 

No.  5  machine  admits  bars  up  to  4*  in. 
diameter,  working  stroke  of  turret  42  in.,  maxi- 
mum size  of  WTiitworth  thread  cut  with  self- 


ojx'ning   diehead   3  in. 
diehead. 


in.    with   specia' 
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The    Heat    Treatment    of    High-Speed    SteeL 

By    1.    M;   Gledhill. 


THE  high-speed  steels  o£  the  present  day  are 
combinations  of  iron  and  carbon  with(i)  tungsten 
and  chromium,  (2)  molybdenum  and  chromium,  and 
(3)  tungsten,  molybdenum  and  chromium.  In  the  heat 
treatment  of  high-speed  steel,  one  of  the  most  important 
points  is  the  process  of  thoroughly  annealing  it  after 
working  into  bars.  Accurate  anneahng  is  of  much  value 
in  bringing  the  steel  into  a  state  of  molecular  uniformity, 
thereby  removing  internal  strains  that  may  have 
arisen,  due  to  casting  and  tilting,  and  at  the  same 
time  annealing  renders  the  steel  sufficiently  soft  to 
enable  it  to  be  machined  into  any  desired  form  for 
lurnnig  tools,  milling  cutters,  drills,  taps,  screwing 
dies,  etc. 

'I'he  .innr^ding  of  high-speed  steel  is  best  carried 
out  HI  inuMlc  lurnaces  (see  fig.  2),  designed  for  heating 
bv  radiation  only,  a  temperature  of  1,400  deg.  F. , 
being  maintained  from  twelve  to  eighteen  hours 
according  to  the  section  of  the  bars  of  steel  dealt  with. 

Further  advantage  also  results  from  careful  anneaUng 
bv  minimising  risks  of  cracking  when  the  steel  has  to 
be  reheated  for  hardening.  In  cases  of  intricately- 
shaped  milling  tools  liaving  sh.arp  sijuare  liottom 
recesses,  fine  edges,  or  delicate  projections,  and  on 
which  uncc|ual  expansion  and  contraction  are  liable 
to  operate  suddenly,  annealing  has  a  very  benelicial 
effect  towards  reducing  cracking  to  a  minimum. 

Increased  ductility  is  also  imjiortcd  by  annealing, 
and  this  is  es])ecially  requisite  in  tools  that  have  to 
encounter  sudden  shocks  due  to  intermittent  cutting, 
sucli  as  planing  and  slotting  tools,  or  others  suddenly 
meeting  projections  or  irregularities  on  the  work 
operated  on. 

It  may  be  noted  that  the  ductility  of  annealed 
specimens  is  very  good,  rendering  the  steel  in  a 
condition  to  withstand  the  great  pressures  due  to  the 
forces  thrown    upf>n   it    when   cutting. 

PREPARATION     OF     HIGH-SPEED     STEEL. 

In  pre])aring  high-speed  steel  ready  for  use  the 
process  may  be  divided  principally  into  three  stages  : 
forging,  hardening,  and  grinding.  It  is,  of  course,  very 
desirable  tliat  high-speed  steel  should  be  capable  of 
attaining  its  maximum  efficiency  and  yet  only  require 
treatment  of  the  simplest  kind,  so  that  an  ordinarily 
skilled  workman  may  easily  deal  with  it.  otherwise 
the   preparation   of   tools   becomes   an   expensive  and 


costly  matter,  and  materially  reduces  the  advantages 
resulting  from  its  use.  Fortunately,  the  treatment 
of  the  rapid  steel  produced  by  the  author's  firm  is  of 
the  simplest  ;  simpler  in  fact  than  ordinary  carbon 
steels  or  the  old  self-hardening  steels,  as  great  care  had 
to  be  exercised  in  the  heating  of  the  latter  steels, 
for  if  either  were  heated  above  a  blood-red  heat, 
say  1,600  deg.  F.  the  danger  of  impairing  their 
efficiency  bv  burning  was  considerable  ;  whereas 
with  the  high-speed  steel,  heating  may  be  carried  to  a 
much  higher  temperature,  even  up  to  melting  point, 
it  being  practically  impossible  to  injure  it  by  burning- 


^ ^ 

sou^T,e-j„ 

oyc. 


FIG.    I.    APPAR.VTUS     VOU     F.l.ECTRICAl.l.Y     llE.VflXi; 
THK    POINTS   OF    TOOLS. 

'The  steel  ma\-  lie  raised  to  a  yellow  licat  for  forging, 
.say  1,850  deg.  F.,  at  which  temperature  it  is  soft 
and  casilv  worked  into  any  desired  form,  the  forging 
proceeding  until  the  temperature  lowers  to  a  good 
red  heat,  say  1,500  deg.  F.,  when  work  on  it  should 
cease  and  the  steel  be  reheated. 

In  heating  a  bar  of  high-speed  steel  preparatory  to 
forging  {which  heating  is  best  done  in  a  clear  coke 
fire)  it  is  essential  that  the  bar  be  healed  thoroughly 
and  uniformly,  so  as  to  ensure  tliat  the  heat  has 
penetrated  to  the  centre  of  the  bar.  tor  if  the  bar 
be  not  uniformly  heated,  leaving  the  centre  com- 
paratively cold  and  stiff,  whilst  the  outside  is  hot, 
the  steel  will  not  draw  or  spread  out  equally,  and 
cracking  will  probably  result.  A  wise  rule  in  heating  is 
to  "  hasten  slowly." 

It  is  not  advisable  to  break  pieces  from  the  bar 
whilst  cold,  the  effect  of  so  doing  tending  to  induce 
fine  end  cracks  to  develop  which  ultimately  may  extend 
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ami  Kivc  trouble,  biil  tlit-  pieces  shuiild  lif  cut  oil 
whilst  the  bar  is  hot,  then  l>e  reheated  as  U-fore  and 
forged  to  the  shape  requircci,  after  which  the  tool 
should  l)C  l.iid  in  a  dry  place  until  cold. 

TUMPKRATURB  POR  HAROKNINQ. 

The  temperature  for  hardcninK  hiRh-specd  steel 
varies  somewhat  according  to  the  class  of  tool  being 
dealt  with. 

When  hardening  turning,  planing  or  slotting  tools, 
and  others  o(  similar  class,  the  point  or  nose  of  tool 
only  shoulil  Iw  gradually  raised  to  a  white  melting 
heat,  though  not  necessarily  melted,  but  even  should 
the  |>oint  of  the  tool  Ixicomc  to  a  more  or  less  extent 
fusvtl  or  melted  no  harm  is  done.  The  tool  should 
then  \>c  immeiliately  placed  in  an  air  blast  and  cooled 
down,  after  which  it  onlv  roiiuirt--  grinding  and  is 
t  hen  ready  for  use. 

.\nother  method  which  ni.iy  lie  ilr-vni^iu  ni  preparing 
tile  tools  is  as  follows  :  — 

l-"orge  the  tools  as  before,  ami  when  i|uite  cold 
grind  to  shape  on  a  dry  stone  or  dry  einerj-  wheel,  an 
operation  which  may  be  done  with  the  tool  fixed  in 
a  rest  ami  fctl  against  the  stone  or  emery  wheel  by 
a  screw,  no  harm  resulting  from  any  heat  developed 
at  this  stage.  The  tool  then  requires  heating  to  a 
white  heat,  but  just  short  of  melting,  and  afterwards 
completely  cooling  in  the  air  blast.  This  metho<l  of 
lir>t  roughly  grinding  to  shape  also  lends  itself  to 
cooling  the  tools  in  oil,  which  is  specially  ellicient 
where  the  retention  of  a  sharp  edge  is  a  desideratum, 
as  in  finishing  tools,  capstan,  and  automatic  lathe 
tools,  brass- workers'  tools,  etc. 

In  hardening  where  oil  cooling  is  used  the  tool-, 
should  Ik-  first  raised  to  a  white  heat,  but  without 
melting,  and  then  cooled  <lown  either  by  air  blast  or 
in  the  open  to  a  bright  red  heat,  say  1.700  deg.  F. 
when  they  should  1h-  instantly  plunged  into  a  batli 
ot  rajH.-  or  whale  oil.  or  a  mixture  of  lioth. 

Kofemng  to  the  question  of  grinding  tools,  nothing 
has  yet  been  found  so  good  for  high-speed  steels  as 
tlu-  wet  san<lstone.  and  the  tools  ground  thereon  by 
hand  pressure,  but  where  it  is  desirc<l  to  use  emery 
wheels  it  is  better  to  roughly  grind  the  tools  ti> 
sha|ie  on  a  drj-  emery  wheel  or  dry  stone  before 
hardening.  By  so  doing  the  tools  ret]uire  but  httlc 
grinding  after  hardening,  and  only  slight  frictional 
heating  occurs,  but  not  sulVicient  todraw  the  ten)|K-r  111 
anv  way.  and  thus  their  cutting  efficiency  is  not 
im|viirc<l.  When  the  tools  arc  ground  on  a  wet  emery 
wheel  and  undue  pressure  is  applied,  the  heat 
generated  by  the  grc.%t  friction  lx?twccn  the  tool  and 
the  eiuorv  wheel  cau>e>  the  steel  to  become  hot.  and 


water  playing  on  the  >ieel  wliiiM  in  iiiis  heate<!  condition 
lends  to  produce  cracking. 

With  regard  to  the  hardening  and  tempering  of 
specially  lonni-tl  tools  of  high-speed  steel,  such  as 
milling  and  gear  cutters,  twist  drilU,  taps,  screwing 
dies,  reamers,  and  other  tools  that  do  not  pcrmi 
of  being  ground  to  shajx-  after  hardening,  ami  where 
any  melting  or  fusing  of  the  cutting  edges  must  be 
prevcnte<l.  the  method  of  hardening  is  as  follows  : — 

A  specially  arranged  muffle  furnace  (fig.  i)  heated  by 
gas  or  oil  is  emploved.  and  consists  of  two  chamliors 
Hnetl  with  fire-clay,  the  gas  and  air  entering  through 
a  series  of  burners  at  the  Irack  of  the  furnace,  and  so 
under  control  that  a  temi>erature  up  to  2.200  deg.  F. 
mav  l>e  steadily  maintamc-d  in  the  lower  chamber, 
whilst  the  upper  chamln-r  is  kept  at  a  much  lower 
temperature. 


no.  2.      Mt'KKLK    FirRX.ACF  K>K  HAKUBNINC.    MILLINCi 
CUTTERS,       KTC.    ;  :  VSK     AND     CAGE    F»>R 

TKMfERlSO    IV 

icing   the    cut  ten*    in    the    furnace   it   is 

a.n  i-iii'   11'  fill  up  the  holr  ■■■  '  '  -  •  -v.iys  with  common 
fireclay  tn  pmircl   them 

It.. 

HAROENINO     PROCESS     OCSCRIBCO. 

; ,,,    1 ,.,                             , . ;.    ::.^  :i>|)  of  the 

furnace  um  rmcd  through,  alter  which 

they  a'  id 

thoroiu  'Tc 


138 


PAGE'S     WEEKLY. 


JaNTARY   20,    1905. 


of  aliout  1,500  deg.  F.,  or.  say,  a  medium  red  heat, 
when  they  are  transferred  into  the  lower  chamber,  and 
allowed  to  remain  therein  until  the  cutter  attains  the 
.same  heat  as  the  furnace  itself,  viz.,  about  2,200  deg,  F., 
and  the  cutting  edges  become  a  bright  yellow 
lic-at,  liaving  an  appearance  of  a  glazed  or  greasy 
surface.  The  cutter  should  then  be  withdrawn  whilst 
the  edges  are  sharp  and  uninjured,  and  revolved 
before  an  air  blast  until  the  red  heat  has  passed  away, 
and  then  whilst  the  cutter  is  still  warm  that,  is  just 
permitting  of  its  being  handled —  it  should  be  plunged 
into)  a  bath  of  tallow  at  about  200  deg,  F,,  and  the 
temperature  of  the  tallow  bath  then  raised  to  about 
520  deg,  F,,  on  the  attainment  of  which  tlie  cutter 
should  be  immcdiatelv  withdrawn  ami  plunged  in 
cold  oil. 

Of  course  there  are  various  other  ways  of  tempering, 
a  good  method  being  by  means  of  a  specially  arranged 
gas-a7id-air  stove  into  which  the  articles  to  be 
tem])ercd  are  placed,  and  the  stove  then  heated  up  to 
a  temperature  of  from  500  deg,  F.  to  600  deg,  F,, 
when  the  gas  is  shut  off  and  the  furnace  with  its 
contents  allowed  to  slowly  cool  down. 

Another  method  of  heating  tools  is  by  ilectrical 
means,  and  bv  which  very  regular  and  rapid  heating 
is  obtained,  and  where  electric  current  is  available, 
the  ,systera  of  electric  heating  is  ijuick,  reliable,  and 
economical,  and  a  brief  descri])tion  of  this  kind  of 
heating  may   be   of   interest. 

One  method  adopted  of  electrically  heating  the  points 
of  tools  and  the  arrangement  of  ajiparatus  is  shown  in 
fig.  !.  It  consists  of  a  cast-iron  tank,  of  suitable 
dimensions,  containing  a  strong  solution  of  potassium 
carbonate  together  with  a  dynamo,  the  positive  cable 
from  which  is  connected  to  the  metal  clip  holding 
the  tool  to  lie  heated,  whilst  the  negative  cable  is 
connected  direct  on  the  tank.  The  tool  to  be  hardened 
is  held  in  a  suitable  clip  to  ensure  good  contact. 
Proceeding  to  harden   the  tool  action  is  as  follows  : — 

The  current  is  first  switched  on,  and  then  the  tool 
is  gentlv  lowered  into  the  .solution  to  such  a  depth 
as  is  recpiired  to  harden  it.  Ihe  act  of  ili]i]>ing  the 
tool  into  the  alkaline  solution  completes  the  electric 
circuit  and  at  once  sets  up  intense  heat  on  the  immersed 
jjart.  When  it  is  seen  that  the  tool  is  sulliciently 
heated  the  current  is  instantly  switche<l  oft,  and  the 
solution  then  serves  to  rapidly  chill  and  harden  the 
jioint  of  the  tool,  .so  that  no  air  blast  is  necessary. 

.\nothcr  method  of  heating  the  point  of  tools  is  In' 
means  of  the  electric  arc,  the  heating  effect  of  which 
is  also  very  rapid  in  its  action.  The  general  arrange- 
ment and  form  of  the  apparatus  here  employed  being 
as  illustrated  in  fig.  3. 


The  tool  under  treatment  and  the  positive  electrode 
are  placed  on  a  bed  of  non-conducting  and  non- 
combustible  material  and  the  arc  started  gradually 
at  a  low  voltage  and  steadily  increased  as  required, 
by  controlling  the  shunt  rheostat,  care  being  taken 
not  to  obtain  too  geat  a  heat  and  so  fuse  the  end  of  the 
tool.  The  source  of  power  in  this  case  is  a  motor 
generator  consisting  of  a  continuous-current  shunt- 
wound  motor  at  220  volts  coupled  to  a  continuous- 
current  shunt-wound  dynamo  at  from  50  to  150  volts. 
Arcs  from  10  to  1,000  amperes  are  then  easily 
produced  and  simply  and  safely  controlled  by  means 
of  the  ,shunt  rheostat, 

TEMPERING. 

Electricity  is  also  a  very  efficient  and  accurate 
means  of  tempering  such  forms  of  tools  as  milling 
gear,  bobbing  and  other  similar  cutters,  also  large 
hollow    taps,    hollow    reamers,    and    all    other     hollow 
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riO,     3.         Al'TAKATtS     FOR     HARDENING      HIC.H-SPKED 
TOnl.S     I!Y      Mlv.WS    OK    AN     KLI-.CTRIC    ARC. 


I-IG.       4.  AIM'AKATIS        KOR       T1:MI'ER1XG       MILLING 

CCTTERS,     ETC.,    ELECTRICALLY. 
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t«xiU  iii.nlc  of  high-!.j>ci<l  >Uil.  wliiu-  u  i>  required 
to  have  the  ouliiido  or  cutting  portion  hard,  and  the 
intrriiir  soft  and  tenacious,  so  as  to  lie  in  the  l>cst 
condiliiin  to  resist  the  great  stresses  put  u[>on  the  tool 
by  the  resistance  of  the  metal  l>cing  cut,  and  which 
stresses  tend  to  cause  disruption  of  the  cutter  if  the 
hardi'MlDg  extends  too  deep. 

Hy  means  o(  the  apparatus  illustrated  in  lig.  4, 
this  tempering  or  softening  of  the  interior  can  be 
perfectly  and  ((uickly  effected,  thus  bringing  the  cutter 
into  tlie  best  possible  condition  to  perform  rapid  and 
heavy  work. 

Temi>cring  of  hollow  cutters,  etc.,  is  sometimes 
carried  out  by  the  insertion  of  a  heated  rod  within 
the  cutter  and  so  drawing  the  temper,  but  this  is 
not  entirely  satisfactory,  or  scientific,  and  is  liable 
lu  induce  cracking  by  too  sutlden  heat  application, 
and  further  because  of  the  difficulty  of  maintaining 
the  necessars"  heat  and  temperature  required,  and 
afterwards  gradually  lowering  the  heat  until  the 
proper  degree  of  temper  has  Iwen  obtained.  In 
electrical    tempering    these    dilin  iiliio    :irf    civinoinr. 


OS  the  m.i  i^  yiu'-  1  in-iirp-  the  cutter  quite  cold,  and 
the  electric  current  gradually  and  steadily  hcal» 
up  the  rod  until  the  correct  tcmjieraturc  is  reachetl, 
when  it  can  Ix:  hclil  at  such  tem|>erature  as  long  as 
jS  necessary,  and  the  current  can  be  gradually  reduced 
until  the  articles  operated  on  arc  cold  again,  and 
conse<|uently  the  risk  of  cracking  by  too  sudden 
expansion  and  contraction  is  reduce<l  very  greatly. 
The  apparatus  used  is  very  simple,  as  will  l>c  seen  by 
reference  to  the  sketch.  It  consists  of  a  continuous- 
current  shunt-wound  motor  directly  coupled  to  a 
single-phase  alternating-current  dynamo  of  the 
revolving  field  type.  The  thermal  eflect  of  the 
current  is  used  up  in  heating  the  mandril  which 
gradually  attains  the  required  temperature,  slowly 
imparting  its  heat  to  the  tool  under  treatment  until 
the  shade  of  the  oxide  on  the  tool  satisfies  the  operator. 
The  method  adopted  to  regulate  the  heat  of  the 
mandril  is  by  varying  the  excitation  current  of  the 
alternator  bv  means  of   the  rheostat. 


.  c  the  Ifon  aod  Stcc  1.. 


Fill.    5.       fl.AXINO     MACHINES     FITTED    WITH     MITCHKLI.'S    P,\TIiMr    DRIVE,     USIXU 

"  .\.\V.''    HIGH-SPEED    STEEI.. 

Cutting  speed,  36  ft.  per  minute,  returning  at  '  Tninulc. 
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5UBURBAN   RAILWAY  TRAFFIC. 

By   a.    W.    Sullivan. 


II. 


O  materia!  changes  have  been  made 
in  the  type  of  car  used  for  many 
years  until  recently,  when  the  lUinois 
("entral  IJailway  built  anil  placed  in 
sulnirban  service  at  Chicago  during 
the  year  190^  several  trains  consisting 
of  cars  of  which  the  entire  frame  work 
is  constructed  of  steel.  These  cars  have  fixed  seats  for 
100  passengers,  arranged  in  sections  transversely  of 
tlu-  car.  with  two  aisles,  one  on  each  side,  fjetween  the 
ends  of  the  seats  and  the  sides  of  the  car,  extending 
the  entire  length  of  the  car  and  connecting  at  the 
vestibules  with  end  doors.  Opening  direotlv  from 
the  aisles  are  J.\  sliding  side-doors,  12  on  each  side. 
These  doors  are  spaced  equal  distance  apart  throughout 
the  length  of  the  car,  a  door  being  opposite  each  section 
of  eight  seats.  This  arrangement  of  aisles  and  seats 
gives  great  facility  to  the  movement  of  passengers 
when  entering  and  leaving  the  cars,  and  provides  for 
convenient  movement  not  only  throughout  the  car 
but  throughout  the  train  as  well  by  means  of  the 
vestibules  and  end-doors  which  connect  one  car  with 
another.  When  the  .side-doors  are  used,  the  station 
platforms  are  upon  the  same  level  as  the  floor  of  .the 
car,  but  at  stations  where  the  platforms  arc  low  or  upon 
the   ground,    the   doors    and    steps    at     the    vestibule 


ends  of  the  cars  are  used  bv  passengers  when  entering 
and  leaving,  the  same  as  in  ordinary  end-door 
cars. 

The  side-doors  slide  within  the  walls,  which  are 
hollow,  are  connected  liy  a  jiiechanism  which  is 
operated  either  by  compressed  air  or  by  hand  in 
exclusive  control  of  the  guard,  who  rides  within  the 
cars,  and  upon  arrival  at  a  station,  releases  the 
mechanism  so  that  the  doors  may  be  opened  separately 
by  the  passengers,  either  from  within  or  outside  of 
the  cars.  When  the  passengers  have  left  the  cars  and 
those  to  take  the  train  have  entered,  the  guard  bv 
means  of  the  mechanism  closes  and  locks  the  doors  of 
each  car  simultaneously ;  and  when  all  the  doors 
of  the  train  are  thus  closed  and  locked,  an  electric 
signal  is  given  automatically  to  the  enginemau,  who 
then  starts  the  train.  So  rapid  is  this  method  of 
operation  that  100  passengers  have  been  discharged 
from  a  car  at  a  terminal  station  in  four  seconds,  and 
ordinary  stops  at  intermediate  stations  where  many 
passengers  leave  and  'enter  the  trains  are  made  in 
six  to  eight  seconds.  The  system  of  automatic  electric 
signals  connecting  the  side-doors  with  the  loco- 
motive admits  of  long  trains  being  handled  with  the 
same  facility  and  dispatch  as  short  trains,  and  greatly 
increases  all  the  operating  efficiency  of  the  train  service. 


STEEL-KRAME    SIDE-DOOR    SUUfRBAN    CAR     ON     THE     ILLINOIS    CENTRAL 

Showing  side-doors  closed. 
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STEtL-KKAME    SIUE-DOOK    SL'BfRBAN    CAR    ON'     THE     ILIIN'OIS    CENTRAL    R.\IL\VAY. 

With  sidc-doors  open. 


TRAIN     RUNNING.     SPEED.      ETC. 

The  average "  over-all  speei!  of  suburban  trains 
Iftwccn  the  starting  and  terminal  points  of  a  rcpre- 
M-nlativc  section  of  line  in  the  I'nited  States  and 
fanada.  is  found  to  range  as  follows  :  — 


Spt^d 

per  hotir 
I  !  .Illli'^ 

'7 
18 
10 
30 
il 
22 


Xiimber  of  ]  Speed 

raUwa.v«.  per  hour. 

I  J5  miles 

I  I  26    — 

.      I  I  Jg    — 

I  '  .?o    — 

•  35    — 

I  I  37 

5  I  3« 


Xunibcr  oi 

r:iil\\-ay». 

4 


Ihc  aviragi-  »iM;c.l  <>(  the  twenty-eight  railways  is 
."•4-7  miles  per  hour. 

In  Argentina,  the  average  speed  is  _u  miles  per  hour, 
and  m  Brazil  10  miles  per  hour. 

The  average  lime  trains  are  at  rest  at  intcrmetliatc 
statuiiis  (or  diacbarging  and  receivini;  piisacngcrs  is 
to  s.Tou'ls.  The  greatest  niiniK-r  of  trains  nin  in  any 
OHO  hour  in  one  direction  ranges  from  1  to  50,  the 
.neragc  being  9-5  trains.  Ten  railways  follow  the 
(ir.ictice  of  slopping  all  trains  at  all  stations  within 
the  subur'ian  district,  wliile  twenty  railways  alternate 
nnn-slopping  trains  with  stopping  trains. 

fntlcr  the  practice  of  stopping  all  trains  at  .ill 
stations,  as  many  as  thirty  trains  are  nin  in  one 
<lirection  in  one  hour  on  a  section  2i>  miles  in  length 
with  I!*  stops:  while  under  the  practice  of  alternating 
non-stopping  trains  with  stopping  trains,  the  move- 
ment of  fourteen  trains  in  one  direction  in  one  hour 
is  the  gre.itest  number  rejKjrtcrl  on  a  section  u  miles 
in  length,  in  which   14  stops  .^rc  made  by   the   trains 


which  stop  at  all  stations.  There  arc  no  ca-scs  reported 
where  precisely  similar  circumstances  exist  to  enable 
e.\act  comparisons  to  be  made  of  the  capacity  for  train 
movement  under  the  two  methods  of  operation,  but 
it  is  manifest  that  the  method  of  alternating  stopping 
and  non-stopping  trains  greatly  reduces  the  capacity 
of  the  line  for  train  movement. 

The  greatest  number  of  trains  run  into  the  chief 
terminal  station  use<l  by  suburban  trains  in  any  one 
hour  ranges  Irom  i  to  5J  ;  the  average  being^i4 
tr.iins. 

The  greatest  numlwr  of  trains  run  into  and  out  of  the 
chief  terminal  station  usc<l  by  suburban  trains  in  any 
one  hour  ranges  from  1  to  7S,  the  average  being  Ji 
trains. 

The  numl>er  of  trains — total  of  inwards  and  out- 
wards— dealt  with  on  an  average  week-day  within 
the    twenty -four     hours    ranges   from   .(    ■  the 

average  l)cing  195  trains. 

Four  railways  run  train  •  intervals  through- 
out the  day  without  incri ...    number  dunng  the 

morning  and  evening  hours.  Sixteen  railways  run 
trains     nt     regular  >-nting      with 

.vlilitional   trains  ni'  wlule  eight 

niilwAvs  run  trains  at  irregui  Miit  the 

rc<juircinenls  of   the   lraH«'- 

Nonc    of    the    nulwa\  irlxtn    trains 

throughout  the  night. 

.Ml  railwavs  report  satisfactory  srrvicc  in  the  matter 
of  punctuality  oi  the  working  oi  suburban  tr.i-.   - 

The  successful  results  in  rrspcct  to  punctuality  •>! 
trains  are  variously  attributed  to  the  following 
rc.isons    — 

I .   Suit.ililc  tr.\in  schc  bile?*. 
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1.   Efficient  locomotives. 
■;.  Good  organisation. 

4.  Rio^d  discipline. 

5.  Prompt  departure  of   trains  from   initial  station. 

6.  Short    stops    and    quick    work    at    intermediate 
stations  in  discharging  and  receiving  passengers. 

7.  Distribution    of    passengers    to    seats    throughoiit 
he  train  after  train  has  resumed  motion. 


S.   Prompt     and     elhcient     methods     of     collecting 
tickets  and  fares. 

Seventeen  railways  have  no  barriers  at  stations 
to  prevent  access  to  trains;  seven  railways  ha\e 
barriers  w^hich  are  closed  at  the  time  for  departure 
of  trains  ;  two  railways  have  barriers  which  are 
closed  thirty  seconds,  and  two  railways  one  minute 
before  the  departure  of  trains. 


NAME    OF    RAILWAY.?. 

f. 

>  ^  "". 

0—  ■a 

1 

Wlili, 

IT. 

TOT.41. 

1 

WEIGIJT 

? 

B'-'H 

fUT 

£ 

Sot 

IkJy. 

Trm.-ks 

Tot.il. 

InitMl 

l.er 

^ 

■? 

y. 

1 

t.-.-l. 

seal. 

Allaiila  A  We.sl  Point.      .            .      . 

60 

52   5 

s 

57,000 

1  ,007 

000 

Balliinore  &  Ohio  .... 

50 

49 

s 

4  2,92( 

10.0-^0 

59,000 

1  ,204 

1  ,054 

Balliniore  &  Oliio  Southwestern, 

50 

4  5 

s 

33,050 

1 5 , 000 

48,050 

1 ,  OOs 

S58 

Boston  iS  Albany 

S2 

01 

12 

35,23f 

28,720 

03,950 

1  ,04  8 

780 

05 

50 

R 

32,400 

21,70( 

54,100 

1,082 

832 

Boston  &  Maine 

70 

55 

s 

30,350 

21,70( 

58,050 

1,055 

829 

77 

00 

s 

44. too 

23,300 

07,400 

1  ,  123 

875 

Gentry!  of  Georgia 

56 

50 

s 

50,000 

1  .000 

893 

5S 

53 

s 

53.400 

1  ,  OOS 

921 

Central  of  New  Jersey 

60 

51 

s 

36,900 

17,000 

53,900 

1,057 

898 

Chirngo,  Burlington  &.  Quincy    . 

OS 

51 

s 

29,400 

18,800 

48,200 

94  5 

709 

Cliicngo  A  Eastern  lllint>is     . 

72 

50 

s 

33,100 

12,500 

49,500 

884 

6S8 

Chicago  .<;  Northwctteijn  .... 

00 

52 

8 

4 1 , 500 

17,000 

58,500 

1,125 

975 

Cincinn.iti,  Hamilton  A  Daylon  . 

04 

51    5 

R 

30,000 

17,400 

53,400 

1,037 

834 

5S 

4S 

S 

31 ,640 

15,000 

47,300 

985 

815 

I   CO 

52    5 

13 

33,260 

27,04  0 

00,300 

1,150 

1  ,005 

Cincinnati,    New    Orleans    &.    Texas 

)    04 

57 

S 

46,000 

22,000 

08,000 

1,193 

1,002 

Pacific 

j    OS 

575 

s 

46,000 

22,000 

68,000 

1,183 

1  ,  000 

1   70 

57-5 

s 

40,300 

22,00(1 

68,300 

1,188 

976 

80 

07 

12 

72, 100 

37,100 

109,200 

1  ,030 

1,365 

Delaware,  Lackawanna  A  Western  . 

CO 

51 

.K 

60 , 4  00 

1,IS4 

1,007 

C6 

52 

S 

08,500 

1,317 

1  ,  038 

58 

52 

S 

57,150 

1,090 

985 

62 

51 

s 

50,950 

1,117 

919 

Erie < 

66 

52 

s 

_. 

64 . 200 

1,235 

973 

7? 

01 

8 

81 ,050 

1,339 

1,134 

7S 

00 

s 

69,350 

1,150 

889 

Grand  Trunk,  Oiicago      .... 

00 

45 

s 

47,400 

1,053 

790 

Grand  Trunk,  Montreal    .... 

5S 

50 

J< 

46.350 

927 

799 

Illinois  Central,  old  cars  .... 

56 

4  5 

s 

25.400 

16,200 

41,600 

925 

743 

Ilttnois  Central,  new  cars. 

100 

04 

s 

01 .400 

23,000 

84,600 

1,323 

846 

Minneapolis  &  St.  Louis  .      .      .      .   • 

50 

51 

S 

37,150 

20.350 

57,500 

1,127 

1,027 

00 

52 

8 

39,150 

21,350 

60,500 

1,163 

1  ,008 

New  York  Central  &.  Hudson  River. 

04 

54 

8 

4  5 , 1 00 

21,800 

66,900 

1  ,239 

1,045 

72 

00 

12 

50,800 

36,200 

87,000 

1,450 

1  ,  208 

I 

4  8 

4  0 

S 

25,300 

32,900 

58,200 

1  ,455 

1  .212 

New  York,  New  Haven  A  Hartford  .   < 

.5  7 

4  5 

s 

29,300 

15,700 

4  5,000 

1,000 

789 

00 

48 

.s 

30,000 

17,900 

4  7,900 

998 

798 

f 

0'.) 

00 

8 

15,000 

35,600 

80,600 

1.343 

1,108 

Pennsylvania  Company      .... 

58 

4  0    5 

8 

29,150 

1 9 , 000 

4  8,150 

1,035 

830 

04 

54 

S 

48,700 

20,500 

69,200 

1  ,281 

1,081 

Philadelphia  li  Reading 

Average.     .     . 

GO 

52 

8 

11 .320 

11,140 

03,000 

1,223 

904 

G4-61 

52   9 

8 

39,467 

21 ,555 

G0,9J5 

1,144 

942 

r.MlI.E   SHOWINl,     DIMKN'SIONS,     WKICIIT.     ITC.,     (iK     I;OLllN<;    STOCK    l.\     USE     O.N 
SUHUKBAN     LIXES     IX    AMI- RICA     AND    CANADA. 
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CONCLUSIONS. 

I.  Suburban  pasbciigcr  tr.ii: >  is  found  to  consist 
in  tlic  safe  ami  expeditious  movement  of  large  numbers 
of  passengers  for  short  ilistanccs  at  low  rates  of  fare. 

J.  To   l>e   in    the   highest   degree   remunerative    the 
traflTic  roust  be  handled  mpiilly  by  metho<Is  that    are 
simple  and  inexpensive,  and  with  the  mininmm  workinK 
orKanisation  ncccssarj-  for  the  purpose. 
3.    To  obtain  these  results  :  — 

(a)  The  station  accommodation  must  be  convenient 
and  of  ample  capacity. 

(^)  The  arranRemcnts  for  passengers  to  go  to  and 
from  the  trains  must  be  short  and  direct,  and  the 
station   platforms  level  with  the  floors  of  the  cars. 

(• )  Cars  must  l>c  of  large  capacity,  with  side-doors  to 
give  the  greatest  frec<lom  of  movement  for  entrance 
and  exit. 

('/)  Provision  must  l)c  made  for  distribution  of 
passengers  throughout  the  train  while  in  motion. 

(f)  .\dcquatc  safeguards  must  be  provided  for 
protection  against  personal  injury,  chiefly  for  the 
purpose  of  preventing  passengers  from  entering  or 
leaving  the  cars  while  in  motion. 

(/)  Trains  must  be  of  the  greatest  capacity  consistent 
with  economical  movement. 

4.  The  car.  as  the  vehicle  of  transportation  and  the 
primary  unit,  i.s  the  factor  to  which  even,'thing  else 
must  conform. 

;.  In  the  cajic  of  new  Unes  to  be  constructed,  the 
type  of  car  should  first  Ik  determined  and  the  railway 
then  dcsignc<l  to  fit  the  car. 

I:  In  the  case  ol  old  lines,  to  develop  the  greatest 
transportation  capacity,  the  car  should  be  of  such 
size  as  will  ntilise  in  the  highest  degree  the  space 
between  tracks  upon  tangents  ;  the  cur\'es  should  then 
Ik-  co;uiH'n<iate«l  to  provide  the  same  clearances  as 
upon  tangents,  in  order  to  a<lmit  of  the  use  of  a  car 
of  the  ma.ximum  size  upon  all  i>arts  of  the  line. 

7.  The  locomotive  should  be  proportioned  to  handle 
trains  of  maximum  size  at  the  speed  dcmandml  by  the 
train  scheilulcs. 

8.  The  track  and  bridges  should  have  stability 
and  strength  re<\uisitc  to  safely  and  economically 
carry  at  spee<l  the  locomotives  and  trains  re»iuirc<l  for 
maximum  tralTic  movements. 

9.  The  greatest  train  movement  and  the  highest 
<leqrtrc  of  safety  and  ol  economy  in  operation  are  to  be 
att.^iiicd  by  schedules  which  provide  for  the  move- 
ment of  trains  at  uniform  spcc<l  and  stopping  at  all 
stations,  upon  the  same  tracks. 

10.  That  separate  tracks  should  be  provided  upon 
lines  of  heavy  traffic  for  trains  which  arc  run  at  high 
speed  and  do  not  stop  at  all  stations. 


11.  That  an  es.-*iitial  requisite  of  economical  opera- 
tion is  to  conserve  the  expenditure  of  energy,  and 
avoid  the  necessity  of  regaining  time  lost,  by  preventing 
the  loss  of  time  at  stations. 

12.  To  this  end  the  prompt  movement  of  passengers 
shouUI  be  provided  for.  anri  no  loss  of  time  should  occur 
in  the  departure  of  trains  when  the  purpose  for  which 
a  stop  is  made  at  a  station  has  been  accomplished. 

13.  That  the  frequency  of  train  movement  should  be 
proportioned  to  the  volume  of  traffic,  to  avoid  congestion 
at  stations. 

14.  The  system  which  combines  the  foregoing 
requisites  in  the  highest  .legrec  may  be  deemed  the 
most  perfect. 

OBITUARY. 

By  the  death  of  Mr.  James  Napier.  Glasgow  has  lost 
a  prominent  member  of  the  iron  trade. 

Earl  Cairns,  who  <lied  suddenly  at  Cannes  on  Satur- 
day last,  was  the  tliird  son  of  the  great  I-ord  Chancellor. 
The  bent  of  his  mind  was  towards  engineering,  and 
he  worked  for  some  years  in  Sir  W.  G.  .\rrastrong, 
Whilworth  and  Co.'s  gun  factory.  At  the  time  of  his 
death  he  was  a  partner  in  the  Elswick  Ordnance 
Company. 

The  death  is  reported  of  Mr.  James  Kerr,  ol  .\intree. 
Mr.  Kerr  was  connected  with  the  Lancashire  and 
Yorkshire  Railway  for  a  perio<l  of  over  forty  years. 

Mr.  Thomas  Fenwick.  the  well-known  Leeds  civil 
engineer,  lived  to  the  ripe  age  of  eighty,  and  liis  recol- 
lection carried  liim  back  to  the  beginnings  of  raUway 
locomotion,  he  having  been  associated  in  his  early 
years  with  l>olh  George  and  Robert  Stephenson. 
He  was  originally  a  member  of  the  engineering  firm 
of  Martin  and  Fenwick.  ol  Leetls.  but  in  later 
years  was  joined  in  business  by  two  of  his  sons,  and 
in  conjunction  with  them  was  closely  identified  »-ilh 
the  development  of  Lectls. 

The  news  of  the  death  of  Mr.  J.imcs  Harvey  Williams, 
the  president  of  Ihc  well-known  Brooklyn  firm  Messrv 
J.  H.  Williams  and  Co.,  has  been  retcivcd  with  much 
regret  on  this  side.  The  firm  under  Mr.  Williams, 
presidency,  won  its  present  reputation  as  makers  of  drop 
lorgings. 

The  death  is  announced  of  Mr.  WiUiam  Beswick 
Myem-Beswick.  a  well-known  member  of  the  leading 
ouijineering  institutions.  He  was  for  a  good  many 
ye.irs  a  partner  in  the  firm  of  John  Fraser  and  Sons. 
Leeds,  and  was  concerned  in  the  construction  of  a 
Kood  deal  '-'  •'•"•■•    V.irih.m  line  in  Yorkshire.       ^_, 
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WEEKLY    NOTES    OX    XA\AL    PROGRESS    IN    COxNSTRUCTION    AND    ARMAMENT. 

(by  our  naval  correspondent.) 


rRING2[tlio  iiast  {ortnight  %vc  '.-.avc 
had  much  evidence  of  the  great 
changes  which  are  being  brought 
about  bv  the  new  scheme  of  dis- 
tribution. In  all  116  vessels  have 
been  put  into  commission  in  reserve, 
comprising  nine  battleships,  twenty 
cruisers,  two  torpedo  gunboat.s,  forty-two  destroyers, 
and  forty-three  torpedo  boats,  and  of  these  six  battle- 
ships and  six  cruisers  are  on  the  emergency  list.  The 
Admiralty  return  of  last  March  showed  tliat  in  all  there 
were  fifty-seven  battleships  which  counted  as  effective 
vessels.  Only  two  of  those  vesseLs  are  included  in  the 
ships  to  be  struck  ofi  the  effective  list,  and  to-day, 
including  all  the  Kini;  Edwards  wliich  did  not  figure 
in  that  return,  there  are  only  sixty-tive.  There  is  a 
saving,  however,  in  the  annual  upkeep  of  tlurtcen 
old  vessels,  quite  inefficient  and  not  included  in 
the  return,  which  could  only  be  regarded  at  best 
as  forlorn  hopes.  Thirteen  armoured  cruisers,  forty 
jirotccted  cruisers,  thirty-six  gunboats  and  torpedo 
gunboats,  and  twenty-one  sloops,  hulks,  etc.,  are  also 
transferred  to  the  sale  list,  and  are  being  removed  from 
the  dockyards  to  the  various  mooring  grounds  which 
have  been  decided  on.  Some  forty  or  more  arc  destined 
for  the  Motherbank,  a  large  number  also  \vi\\  be  taken  to 
the  Kyles  of  Bute,  and  the  remainder  will  be  distributed 
in  various  locks  and  creeks  around  the  coast. 

Arguments  for  and  against  battleships  of  moderate 
dimen-sions  continue  to  be  bandied  about,  but  the  fact 
tluit  no  fewer  than  forty  vessels  of  16,000  tons  and  over 
are  building  for  various  Powers  is  sufficient  proof  that 
the  trend  of  thought  in  the  .\dmiralty  Departments  ot 
the  F'owers  is  not  towards  the  small  battleship.  The 
tact  that  Germany  does  not  build  such  leviathans  is 
easily  explained  by  the  necessity  for  her  vessels  to  be 
of  moderate  displacement  for  use  in  the  comparatively 
siiallow  waters  of  the  Baltic  and  the  North  Sea.  In 
the  meantime  we  are  proceeding  with  the  construction 
of  large  vessels,  aud  last  week  the  keel  plates  of  the 
armoured   cruisers   Minotaur  and    Shannon    were   laid 


ilown.  The  battleship  Hindustan,  of  the  King  Edward 
class,  has  completed  her  trials,  and  the  Hibernia,  wliich. 
is  building  at  Devonport  is  ready  for  launching. 
She  will  not.  however,  be  put  into  the  water  until 
July,  and  she  will  then  be  in  a  verv  advanced  state. 
The  Sentinel  scout  has  also  completed  her  trials  with 
very  satisfactory  results,  attaining  a  speed  of  25  knots. 
The  Sapphire  and  Diamond  third-class  cruisers  are  now 
almost  ready  to  recei%-e  their  nucleus  crews,  and  \vill 
shortly  proceed  to  join  the  Reserve  divisions  at  Sheer- 
uess,  Chatham,  and  Devonport,  respectively. 

Launches  of  three  torpedo  boat  destroyers  have 
taken  place  since  the  beginning  of  the  New  Year, 
the  Ness  on  January-  5th,  and  the  Gala  and  Ouse 
on  January  7th. 

The    announcement     has    been     made,    and    there 
seems  to  be  no  reason   to  doubt   its  accuracy,   that 
(Captain  Percy  Scott  is  to  be  made  the  head  of  a  new 
department  at  the  Admiralty,  ivith  the  title  of  "  Director 
of  Target  Practice,"  or  some  similar  designation.     The 
.Vmerican  navy  has  long  possessed  such  a  department, 
aud  there  is  every  reason  to  believe  that  it  would  have 
been  greatly  beneficial  to  the  shooting  of  the  British 
Fleet    if    this    reform    had    been    earlier    introduced. 
Captain  Percy  Scott  is  one  of  the  best   known  men  in 
the  Service,   and   there  can   be  no  doubt   about    the 
popularity   of    his   appointment    to   the   Directorship 
of     the    new     department.     The     gunnery    efficiency 
of  our  fighting   Fleet   is  not  perhaps  all   that  it  might 
be;   but,  with  an    officer  of  Captain  Scott's  experience 
at  the  head   of  affairs,    aided    by   an   adequate   staff 
of   gunnery   experts,   with   full   powers,    the   standard 
of  our   shooting   can  conceivably   be    raised   to   very 
great     heights.        It    may    be    noted     in    this     con- 
nection that  a  new  gun,  to  be  known  as  the   12  pr. 
(18   cwt.)  quick-firer  gun  has  been  ordered  for  issue 
to  the  Navy.     It  is  stated  to  be  greatly  superior  to 
the  present  12  pr.  (12  cwt.)  gun,  and  the  improvements 
in  the  breech  lock  are  stated  to  enable  more  rounds 
to  be  fired  per  minute,  with  greater  velocity,  accuracy 
of  aim  and  range. 
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THE  WEEK  AMONG  THE  TECHNICAL  SOCIETIES. 


INSTITUTION     OF    ELECTRICAL    ENGINEERS. 


PO«L    ECONOMY    IN    STEAM-POWeR    PLANTS. 

AN   ot.liii.iiv  i;irirr,il  111.  .linLol  tins  Institution  wa.s 
hclii  at   the   Institute  of  Civil  Enginet-rs.  Great 
(".forge  Street.  Westminster,  on  January  12th. 

The  paper  on  the  agenda  was  "  Fuel  Economy  in 
Sti-am-powcr  Plants.  '  by  Messrs.  \Vm.  H.  Booth 
anil   John  B.  C.    Kersham. 

The  following  is  an  abstract  of  the  paper  : — 
Economy  in  most  or  all  electrical-power  plants  as 
usually  undcrslooil  is  at  present  unattainable.  In 
the  case  of  a  lighting  station,  the  possession  of  a 
really  durable  and  erticient  storage  battery  would 
raise  the  load  factor  probably  eightfold.  In  the  case 
of  the  traction  jiower-housc  economy  in  the  fullest 
sense    is  a  question   of  accumulators. 

The  authors  assume  that  the  fullest  economy  of 
first  cost,  and  more  especially  of  running  cost,  are 
recognised  by  all  station  engineers  as  only  obtainable 
in  the  present  state  of  knowledge  by  means  of  a  battery. 
But  they  are  also  aware  that  the  battery  is  so  far 
from  perfect  that  its  adoption  in  any  case  must  still  be  a 
matter  of  grave  and  careful  deliberation. 

Steam-power  economy  is  to  be  secured  by  attention 
to  fuel  and  its  combustion,  feed-water  and  its  treat- 
ment iind  heating,  furnace  design  and  .irrangement, 
steam  treatment  and  its  use  in  suitable  engines. 

Most  electrical  engineers  admit  the  importance 
of  attention  to  the  physical  and  chemical  characteristics 
of  their  feed-water  supply,  and  they  recognise  the 
impossibility  of  obtaining  the  highest  efhciency  from 
their  boilers,  if  the  water  is  passed  into  them  without 
preUminary  heating,  carrj-ing  all  the  original  suspended 
dirt  .ind  dissolved  impurities.  The  authors  direct  atten- 
tion to  the  increased  efficiency  which  is  obtained  from 
l>oilers  fed  with  water  at  or  above  31 J  deg.  E..  the 
real  cause  ol  which  is  not  yet  determined,  although  a 
jx>ssil>le  explanation  hes  in  the  avoidance  of  merely 
mechanical  work,  the  heat  energy  of  the  fuel  l>eing 
de\oted  in  the  lx>ilcr  to  the  conversion  of  the  water 
into  steam. 

FUEL    SUPPLY. 

The  im{>orlance  of  the  fact  that  fuel  represents 
50  per  cent,  of  the  total  works  cost  in  the  generation 
of  electricity,  and  that  from  10  to  20  per  cent,  of  thi 
outlay  ctn  bo  saved,  is  often  ignored  by  engineers 
when  contemplating  the  low  price  .-»l  which  they  have 
placed  their  fuel  contracts. 


Hut  ,T  10  1M.-I  ii-iit  N.iMiig  on  the  total  works  costs 
is  worth  effecting,  even  when  these  costs  are  exception 
ally  low  ;  and  systematic  sampUng  and  testing  of  Ih'- 
fuel  would  in  many  cases  Iw  found  to  save  money.  Thr 
testing  of  fuel  for  technical  purposes  should  cover 
moisture,  ash.  coke,  volatile  matter  and  calorific 
value  :  the  last  being  calculated  from  the  approximate 
analysis  and  also  ascertained  by  burning  from  *  to 
2  grammes  of  the  fuel  in  mi.-  of  tlio  vari(ni>  forms  of 
fuel  calorimeters. 

The  authors  assert    that   with  >uit.»lili-  luni.ice  con- 
struction and  scientific  control,  bituminous  fuels  can  be 
burnt  without  causing  smoke  troubles  and  with  high 
efficiency  under  every  type  of  boiler,  and  that  great 
savings  in  fuel  costs  could  l>e  effected  in  this  direction. 
But  the  furnace  construction  must  be  ailiii 
fuel,  and  it  is  absurd  to  suppose  tliat  fumai 
for   burning   antliracite   or   semi-anthracite    lucl.    wnll 
satisfactorily  bum  fuels  containing  lopercent.ormoreof 
volatile    matter.     The    jwrcentage   of    volatile   matter 
wliicha  fuel  gives  o«  when  healeil  is.  in  fact,  a  measure 
of  the  size  of  the  chamlicr  required  lor  its  complete 
combustion,   and   it   is  here   that   the  Uboratory  ex- 
amination of  fuel  \-iclds  results  of  the  greatest  \-alue. 
That  such  an  examination  is  still  regarded  as  unnece> 
sar>-  and  of  no  help  in  the  placing  of  fuel  contracts    is 
clear  proof  of  how  much   lias  still  to  l.i-  li-anu-<I  in  the 
scientific  control  of  steam  plant 

Too  little  attention  h.is  certunly  l>ecn  guen  m  the 
l«st  to  the  question  ol  ad.ipting  the  furnace  con- 
struction and  methods  of  firing  to  the  fuel,  and  whatever 
lioiler-makcrs  chose  to  recommend  has  been  much  too 
readily  accepte.1  Most  of  the  electricity  works 
where    high-pric  '^ 

itisasscrted  that  "'^ 

is  produced,  when  burning  chcajier  fuel,  are  smiply 
playing    int  ■    '" 
ronn^ini**-. 


\v.i.-^     ....1 


CAUSES    OF    LOW    INITIAL    FORNACl    TEMPERATURE 

The   most   import.i  '<•»•   furnace 

t. 

th 

Kjletl  tulics  or  plates,     l-arger  cumbostion 

,  :  i;i  I  . .-  .ind  refracton,"  furoac'-  '-"i"   -  >-•    -lie  proper 

rcmetly  for  the  latter  evil,  and  "  chpck 

and  remedy  for  the  former. 
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■■'umacc  lenipcratiirvH  might,  in  many  plants, 
be  raiaed  500  deg.  or  i,ocx>  dcg.  F.  by  attention 
to  these  two  points  alone,  but  even  then  the  limit  of 
what  is  attainable  in  this  direction  would  not  be  rcachetl. 
By  the  use  of  a  heatc<l  air  supply  in  conjunction 
with  closcd-in  ash-pit  and  induced  or  forced  draught, 
much  higher  temperatures  can  be  attained  in  the 
l>oiler  furnace ;  and  should  Rowan's  suggestion 
for  working  such  furnaces  under  two  or  three  atmo- 
spheres pressure  Iw  adoptc<l.  further  increases  of  715 
dcg.  F.  and  493  deg.  F.  could  be  attained.  The  pos- 
sibility of  obtaining  far  higher  evaporative  cfTicicncies 
from  l>oilcr  plants,  than  any  yet  attained,  by  intensi- 
fying the  combustion  along  these  lines,  is  therefore 
strikingly  manifest,  and  it  is  surprising  that  hitherto 
so  few  attempts  have  yet  been  made  to  put  these 
suKgeslions  to  a  practical  trial  in  new  plants  or 
cxten.sions. 

The  limit  of  improvcil  efficiency  possible  in  this 
direction  is  that  imposed  by  the  ability  of  the  steel 
useil  for  boiler  construction  to  withstand  very  high 
temperatures  under  steam  pressures  of  150  or  200  lb.  ; 
but  no  doubt  the  resisting  qualities  of  steel  plates  in  this 
respect  could  be  greatly  improved,  and  the  more  general 
use  of  refractory  linings  to  the  boiler  furnaces  would 
also  assist  in  moctiiii;  tlii-;  iliiTicultv. 

BOILERS    AND    FURNACES. 

The  autliors  point  out  that  for  long-continued 
steady  work,  such  as  electric  tramway  work,  the  large 
shell  tyjjcof  boilers,  such  as  the  I^ncashire  and  Marine 
is  very  .suitable,  that  for  lighting  work  and  large  in- 
stallations the  large  water-tube  boiler  is  a  good  type 
to  use,  while  the  small  water-tube  boiler  is  suitable 
for  the  peaks  of  loads  of  short  duration,  and  can  be 
ho.ivily  (orce<l  without  danger. 
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In  every  case  there  are  certain  stand-by  losses  to 
be  reduced  by  attention  to  air-tight  brickwork  and 
heat  insulation.  The  type  of  boiler  to  beemploycl  is 
less  a  matter  of  heat  storage  than  of  rapidity  of 
steaming  from  colder  conditions.  Once  the  tcmjMjra- 
ture  of  full  pressure  has  been  attaine<l,  the  boiler 
containing  much  water  will  answer  as  rapidly  as  the 
Hash  boiler  to  an  increased  urgency  of  fire.  The 
conditions  of  an  electric  light  station  may  bo  held  to 
point  to  the  use  of  light  water-tube  boilers  of  the 
Express  type  fired  by  liquid  fuel.  This  policy  will 
be  the  more  suitable  as  the  load  peak  becomes  of 
greater  height  and  shorter  duration. 

Where  coal  is  the  fuel  the  provision  of  a  second 
supply  will  present  dilTiculties  that  may  be  more  serious 
than  the  provision  of  more  boilers  ;  but  with  a  system 
of  liquid  fuel,  the  conveyance  of  the  fuel.to  the, furnaces 
is  a  simple  matter,  and  it  may  well  pay  to  employ 
expensive  liquid  fuel  ilurin?  heavy  loads  of  short 
duration,  if  capital  outlay  is  thereby  reduced  together 
with  rent  and  attendance.  This  seems  for  Great 
Britain  at  least  the  proper  use  of  liquid  fuel. 
.\ny  more  general  employment  of  liquid  fuels  would 
deplete  the  market  and  raise  prices. 

The  Lancashire  or  Shell  type  of  boiler  has  the 
advantage  of  small  heat-radiating  surfaces  and  whereas 
with  most  water-tube  boilers  there  arc  at  least  two 
side  walls  to  every  two  Iwilcrs,  there  are  only  two 
side  walls  to  any  number  of  Lancashire  boilers,  heat- 
radiation  being  confined  to  the  front  end  and  top.  The 
chief  disadvantage  of  thus  tyi>c  of  boiler  is  the  furnace. 
For  small  stations  the  shell  Iwiler  oilers  better  prospect 
of  steady  pressure. 

Though  the  water-tul>c  boiler  docs  not  possess  the 
steady  steaming  qualities  of  the  larger  shell  boiler, 
this  fault  decreases  as  the  numlicr  of  boilers  increases. 
It  is  more  apt  to  prime,  and  it  has  greater  liabihty 
of  stand-by  losses,  and  larger  radiation  losses  and 
maintenance.  Being  extcnuilly  firctl.  it  possesses  great 
furnace  potentialities  which  arc  c^sily  secured.  The 
water-tube  boiler  can  take  full  ad vant.T  -tcmal 

fum.-xce   provide^l    that    the   process   .  :  :ion    is 

allowed    to   be   carried   out    in    conformity    with    the 
known   facts  of  ph\-sics  and  chemistrj'. 

The  small  tulx-  boiler  is  merely  another  step  (orward 
in  the  process  of  .splitting  up  the  healing  surface  and 
i   reducing  water  contents. 

Fig.  t  shows  that  even  with  a  bodcr  of  the  Sclignac 
tyi>c  considerable  heat  is  absorbcti  by  the  brick-lining 
of  the  casing  so  that  the  full  output  of  steam  docs  not 
>     begin  for  some  time.     Hence  the  licnd  at  tl  -1; 

and  end  of  the  cool  and  water  Imcs  in  tl  u 

showing  heat  alworbcd  and  given  off  by  the  brickwork. 
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These  small  boilers  appear  to  offer  themselves  for 
supplying  emergency  steam.  Fired  by  liquid  fuel, 
some  of  these  boilers,  such  as  the  Solignac,  could 
instantly  be  put  in  full  work  if  filled  up  with  fully- 
heated  feed-water  from  a  thermal  store  tank.  The 
full  fire  might  be  started  almost  as  soon  as  the  water 
had  been  turned  into  tlic  empty  boiler. 

TYPES     OF     FURNACES     COMPARED. 

The  economy  possible  from  many  appliances  lies 
entirely  in  tlie  possibihty  of  using  a  cheaper  fuel.  The 
three  essentials  for  the  proper  use  of  bituminous  coal  are 
a  furnace  so  arranged  that  the  gases  given  off  the 
green  fuel  and  air  to  burn  those  gases  shall  travel  over 
the  length  of  the  fire  together,  under  a  draught  velocity 
of  not  less  than  30  ft.  per  second.  The  mixed  gases 
must  have  free  unencumbered  space  beyond  the  furnace 
in  which  to  complete  combustion,  and  this  combustion 
will  be  complete  if  the  third  essential  of  temperature 
lie  present. 

In  shell  boilers  of  the  Lancashire  type  without 
cross  tubes,  with  roomy  brick  flues  and  a  200  ft. 
chimney,  a  careful  hand  stoker  will  burn  bituminous 
fuel  without  smoke. 

I'lic  ordinary  furnace  of  the  nsiial  types  of  water 
tube  boiler  is  hopeless.  No  perfect  combustion  can 
possibly  take  place  where  the  gases  rise  vertically  from 
the  grate  and  pass  directly  between  the  cold  tubes 
above.  Xhe  essential  sweeping  effect  is  absent ;  there  is 
no  air  mixture,  and  there  is  no  sufficient   temperature. 

The  water-tube  boiler,  in  common  with  most  or 
all  externally  fired  boilers,  can  be  supplied  with  a 
furnace  of  perfect  form,  of  refractory  material,  and 
with  suitable  air  admission.  Such  a  furnace  will  be 
smokeless  and  economical.  The  water-tube  boiler 
has  thus  undoubted  potential  advantages  over  the 
shell  boiler  which  has  a  furnace,  perfect  it  may  be  in 
form,  but  covered  with  a  water-cooled  arch  difficult  to 
line  with  refractory  temperature-conserving  material 
(figs.  2  and  3).  In  existing  stations,  with  floor  lines 
fixed,  basements  occupied,  and  pipes  <lilficult  to  alter, 
the  change  to  good  funiacc  conditions  may  involve 
considerable  difficulty,  but,  in  laying  out  new  jilant- 
it  should  be  possible  to  afford  the  necessary  head 
room   to  give   good   furnace   arrangements. 

In  Fig.  2  is  a  furnace  which  has  been  shown  effectually 
to  bum  bituminous  coal  without  smoke,  but,  so  far 
as  the  authors  are  aware,  this  furnace  has  only  been 
used  with  ordinary  chain  grates,  and  there  is  no 
ordinary  chain  grate  that  does  not  pass  an  unnecessary 
and  grossly  excessive  volume  of  air.  Until  this 
furnace  is  tried  with  a  less  wasteful  form  of  grate,  no 
absolute  opinion  can  be  passed  upon  its  proportions 
though  its  principles  are  correct. 


Fig.  5,  which  shows  the  Weir  water-tube  boiler,  is  an 
example  of  the  same  principle,  scarcely  different  in 
the  way  it  is  carried  out.  Coal  is  burned  in  the  A" 
shaped  furnace,  the  walls  on  all  four  sides  of  which  are 
of  fire  brick,  and  combustion  is  continued  in  a  similarly 
protected  chamber,  and  is  perfect  with  ordinary  hand- 
firing  before  the  heated  gases  pass  among  the  tubes. 
Fig.  6  shov/s  the  locomotive  furnace  similarly  arranged 
to  secure  correct  form.  The  chain  grate  stoker  is 
perfect  as  a  self-cleaning  contrivance,  but  admits 
excessive  air.  Hence  the  need  of  choking  boxes,  as 
employed  by  Mr.  E.  B.  Coxe  (fig.  7). 

The  ideal  mechanical  stoker  is  of  the  inclined  grate 
type  in  which  the  inevitable  thinning  of  the  fire 
of  the  cooking  furnace  is  made  good  by  the  aid  of  a 
moving  grate  assisted  by  gravity.  In  this  type,  only 
possible  in  its  full  extent  with  external  furnaces,  the 
fuel  is  helped  to  fill  gaps  and  close  the  lower  end  of  the 
fire  by  gravity,  and  at  the  foot  of  the  inclined  grate  is 
some  arrangement  which  enables  ash  and  dirt  to  be 
removed. 

THE     WASTE     GASES 

The  temperature  and  chemical  composition  of  the 
waste  gases  passing  from  every  large  boiler-plant 
ought  to  be  regularly  ascertained.  The  absence  of 
smoke  is  no  guirantee  that  combustion  is  being  carried 
out  in  an  economical  manner,  and  only  by  constant 
testing  of  the  e.xit  gases  can  one  be  certain  that  the 
fuel  is  being  burnt,  without  undue  excess  of  air 
The  significance  of  air  excess  becomes  manifest  when 
one  considers  the  following  figures :  With  gases 
containing  only  4  per  cent,  of  CO2  and  a  chimney 
temperature  of  400  deg.  F.,  4,380  li.Tli.  units  are 
lost  for  every  pound  of  fuel  burnt,  i.e.,  324  per  cent 
of  the  total  heat  value  of  the  fuel. 

Where  no  economiser  is  installed,  the  loss  of  heating 
jiower  is  even  greater,  for  the  gases  then  pass  to  the 
chinuicy  at  a  temperature  of  from  600  deg.  to  700  deg. 
F.,  and  the  heat  losses  rise  to  6,750  and  7,665  B.Th. 
units,  or  to  between  4S  and  56  per  cent,  of  the  total 
heat  value  of  the  fuel. 

Taking  now  the  case  where  the  boiler  plant  is 
under  scientific  control,  and  by  constant  testing  the 
percentage  of  CO2  in  the  exit  gases  has  been  raised 
to  12  per  cent.,  the  loss  of  heat  with  chimney  gases 
at  400  deg.  F.  is  reduced  to  1,540  B.Th.  units,  or  to 
1 1  '4  per  cent,  of  the  total  heat  value  of  the  fuel. 

In  the  one  case,  only  between  44  and  68  per  cent 
of    the    heat    can    possibly    be    utilised  ;     while    in    the 
other,  885  per  cent,  of  the  thermal  value  of  the  fuel 
may    be    converted    into    useful   work — either    in     the 
boilers  or  in  the  feed-water  apparatus. 
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INSTITUTE  OF  MARINE  ENGINEERS. 

PPeSIOeNTIAL  AOORES8BV  THE  HON.C.  *    PARSONS. 

\t  tlu-  iiu-iliiiK  IkI.1  oil  .Moiul.iy  l.i>t  al  tlic  lii--.imil>-. 
Uoinford  Roail.  Siratrord.  E..  the  Hon.  C.  A.  Parsons 
.li-liverwl  his  Presidential  address,  of  which  the  foUowinR 
IS  an  abstract :  — 

.^»  to  the  probable  development  of  the  turbine  in 
the    future    for   marine    work,    with    the    evidence    at 
present  l>efore  us,  Mr.  Parsons  thinks  it  safe  to  predict 
tliat  it  will  soon  entirely  supersede  the  reciprocating 
engine  in  vesscb  of  16  knots  sea  sjx-ed   and  upwards, 
and  of  over  5,000  i.h.p..  and  probably  also  including 
ves-sels  of  spec«ls  dowii  to   1 3  knots  of  20,000  tons  and 
upwanls.  and  possibly  to  still  slower  vessels  in  course  of 
time.    At  the  present  it   may  be  said  that   the  above 
most  suitable  field  comprises  about  one-fifth  of  the  total 
steam  tonnage  of  the  world  ;  but  it  must  be  rememberetl 
that    the  speed  of  ships    tends   to   increase,   and   the 
turbine  to  improve,  and  so  the  class  of  ships  suitable 
for  the  turbine  will  increase. 

TURBINCS  AND  TRAMP  STEAMERS. 
It  seems  priil'abli'  .il^o  tli.it  .1  ciiiiiiiM.iiiim  of  the 
reciprocating  engine  and  the  turbine  will  be  found 
the  l)est  machinery  for  vessels  of  the  tramp  class 
in  the  immedi.-ite  future.  This  field  is  a  ver>-  large 
an<l  important  one.  deserving  of  more  attention  than 
it  has  as  vet  recfivi-.l  :inil  is  wdrtliv  of  the  most  earnest 
consideration. 

The  case  may  be  put  Itius  :  In  .i  slow  vessel,  say  ol 
10  knots  speed,  the  revolutions  must  be  low,  because 
a  certain  disc  area  of  pro|>eller  and  a  certain  number 
of  s<]uare  feet  of  blade  area  are  necessary  in  order 
to  avoid  too  great  a  slip  ratio  and  consci^uent  loss 
of  propeller  efficiency.  It  is  also  proved  by  experi- 
ment tliat  the  pitch  ratio  cannot  l>c  reduced  much 
IkIow  -8  without  commencing  to  incur  excessive 
loss  from  skin  friction  of  the  blades.  There  is  no 
alternative  Init  to  accept  the  highest  revolutions 
(xmsible  under  the  circumstances,  which  in  a  lo-knot 
vessel  is  a  low  figure. 

To  obtain  a  reasonable  economy  from  a  turbine 
a  certain  surface  speed  of  the  turbine  blades  is  essential 
as  well  .v»  a  certain  number  of  rows  of  blades.  If  the 
rrvoliitions  are  low.  the  diameter  and  also  the  numt>er 
of  rows  must  l>e  increased  in  order  to  maintain  the 
economy.  The  result  is  that  for  ten  knots  the  diameter 
and  numl>er  of  rows  become  inordinately  great,  the 
weight  .ind  cost  become  excessive,  an<l  also,  added  to 
this,  the  efficiency  of  the  turbine  is  somewhat  imp.iircd 
by  such  extravagant  dimensions  in  proportion  to  the 
power  realised.  Expcnmenters  are.  therefore,  blocke«l 
on   these  lines,  and  must  choose  some  other  course. 


l-'ortunatcly  there  is  a  way  out  of  the  difficulty  by 
which  there  can  be  obtained  the  full  measure  of  ex- 
pansion essential  to  economy,  a  superior  economy  to 
the  liest  set  of  tramp  engines  in  existence.  It  is  now 
quite  possible  to  make  a  turbine  to  (Ic;il  economically 
with  very  low  pressure  steam,  and  to  cxpanil  this  low 
pressure  steam  thereby  fully  and  economically  and 
yet  with  a  turbine  of  moderate  cost  and  of  slow  re\-olu- 
tions. 

If  the  indicator  cards  of  a  tramp  are  e.xammed.  it 
is   found   that   the  steam   is  usefully  expanded   down 
to  alraut   7  lb.  pressure  absolute,  and  that  it  is  then 
released  into  the  condenser  and  the  remaining  energy 
between  7  lb.,  down  to  say,  ij  lb.,  or  27  in.  vacuum,  is 
almost  entirely  lost.     Now  what   the  turbine  can  do 
is  to  save,  say  70  per  cent,  of  this  wastcti  power,  and 
apply  it  to  help  to  drive  the  vessel.     The  additional 
power  gained  by  the  use  of   this  low-pressure  turbine 
has  l>ecn    calculated   to   l>e   between  1;  per  cent,  and 
20  per  cent,  of  the  whole  now  reaUscd,  a  gain  of  the 
same  order  as  was  obtained  in  the  advance  from  the 
comjxiund    to    the    triple    engine.     This   is   the    main 
feature  of  the  case  ;   minor  points,  of  course,  there  are, 
such  as  improvements  of   the   condenser   (as  a   good 
vacuum  is  very  essential  to  all  turbines  for  the  best 
results)  and   also   feed-heaters  fed   from   the   exhaust 
of  auxiliaries  or  low-pressure  steam    drawn   from   the 
main  engines    for  heating  the  colder  fecti  due  to  the 
higher  vacuum  :   and  there  are  also  other  minor  points, 
but  it  is  clear  that  some  arrangement  such  as  is  indi- 
cated will  be  largely  used  for  the  tramp  engines  of  the 
near  future. 

THE    MARINE   QA8    BNQINK. 
Some  referencr  shmilil  In-  in.ilf  to  the  marine  gas  or 
oil  engine  as  the  possible,  and,  indeed,  the  probable 
and  extensive  competitor  of  the     •  cine  in  the 

future.     On  land,  the  gas  anil  <  liavc  been 

so  far  pcrfecleil  as  to  reahse  a  Iuir5c-i>ciwcr  on  a  con- 
sumption of  from  half  to  two-thirds  that  of  the  best 
condensing  steam  engine.  rnfortunately  (or  the 
gas  an<l  oil  engine,  it  cannot  "xel  l>e  viid  that  they  can 
generallv  subsist  <>n  ordinary  Ininkcr  coals.  They 
must  yet.  as  a  rule,  have  anthracile  coal,  coke, or  oil. 
and  the  result  is  that  as  yet  their  fuel  is  about  double 
the  price  of  that  consumed  by  the  steam  engine. 
There  are  many  workers  in  the  field,  and  if.  in  the 
future,  some  form  of  gas  producer  using  ordinary- 
coal  is  successfully  applicti  for  use  on  board  ship 
(which  seems  proluble).  and  if  the  mechanical  details 
of  reversing  can  he  satisfactorily  arrangnl  (as  also 
V  then    the    steam    engine    or    steam 

lu:  to  give  place  to  the  gas  cnciii'v     But 

changes  of  this  character  lake  a  consider.'.  :  o 

accomplish. 
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,wrt  o(  tlu-  last  century  tl.u  .volution  .NOIHt-HOOM    STATISTIC* 

oil                    Mt*  wa«  i-xccclinRly  slow  ;    towanls  the  j-jg.  3  is  a  pUn  ol  ilii  rnjjint-roomof  a  |>o»cr  station 

en.l    ..r    the    century    clcvelopnu-nt    was    more    rapiil.  having  four   5,000   kilowatt*  Curtw    turl>o-K>ni'ratorH. 

Ill  ML-ntiric.  enKineerinf;.  chemical,  and  all  other  ticlcU  lMside<i  auxiliariei.     The  floor  space  has  a  su|>crtic«al 

ol   work   the    pace    is     incri-asinR.    owing    to     better  area  of  al>out  lo.'^ifio  s«iuare  feet,  which  work*  out  at  a 


r.liit  vlion  and  the  morr  Kcner.il  diffusion  of  Icnow- 
Ifili;'-  more  highly  dfvelo|x-d  institutions,  colleges, 
and  iactories  (or  research  and  so  on,  and  also  owing 
to  •■  ■   1   general  accumulation  of  the  wealth  of 

M.ii  re    exists    at    the    present    tlay    an    un- 

pri-ce<leDtcd  amount  ol  (Hilfntial  energy  (or  advance, 
and  the  advance  o(  the  gas  engine  in  the  field  of  marine 
propulsion  may  come  more  rapidly  than  any  of  us 

■■\|»'Cl. 

Ill  lliese  day*  o(  rapid  ad\-ance.  it  is  of  the  highest 
ini|>ortancc  that  niariu":  engineers  should  be  well 
versc«l  in  the  machinen.-  under  their  charge,  and  also 
have  as  much  knowleilge  as  possible  o(  the  general  priii 
iiplcsupon  which  the  design  has  Iwen  lased.  They  will 
ilu-n  l>c  in  the  position  not  only  to  get  the  best  result^ 
Iri  nil  I  he  macbiner>-  under  their  charge,  but  also  to  afford 
ilie  most  valuable  assistance  to  ilesigners  ■••  !  ■■"■• 
siruclort  of   machinery. 

MANCHESTER    ASSOCIATION    OF 
ENGINEERS. 

A    COMPARISON     OF     DIFFERENT     TYPES    OF    STEAM 
TURBINE 

Vt  the  meeting  of  this  .Association  held  on  Saturday 
1.1-1.  Mr.  R.  M.  Xeilson  read  a  jiaper  on  this  subject. 
Ihe  folKmiiif  i-.  .1  ■.iiiniii.irv  of  certain  (wirl-;  of  the 
paper 

F'igs.  I  aiiM  ;  illii-lr.iti-  a  l'riniros<-  ami  ^^cmll  n- 
vifilile  oteam  turbine.  The  wheel  is  coniixjsed  of 
plates  of  which  every  alternate  one  is  $callo|>ed  out  as 
shown,  while  the  intervening  plates  are  left  uncut. 
The  steam  is  expanded  in  diverging  noixles  controlled 
1.'  ind  acts  not   only  on   the  hollows  of   the 

.  .tes  Inil  also  bv  friction  on  the  sides  of  Itv 
uncut  plates.     Toreversc  the  turbine  it  i.s_only  m^ 
to  direct     the  steam  on  to  the  wheel  by  an  altcu...;. . 
set  o(  noulcs  inclined  in   the  opposite  direction,  the 
wli'-.-l    being    equally    suitable  (or   rotating  in  cither 
.lin-<  tion. 

1  he  author  divides  turbines  into  six  iliflerenl  grcniivs, 
.uiiinlinK  to  the  manner  in  which  the  steam  is  cx- 
i>.iiiM>'il.     He  docs  not  ,-tpprove  o(  the  division  into  two 

•     -1  steam  turbines. 

•  >     ',   ■        •    ■  viing  |>arts  o(  a  steam 

iMit'ii  tluid  in  which  they  rotate  is  a  most 

1:  '       nditisoneof  thechietpoints  to  be 

iiig   or   e>-olving   new    (onus   or 

methods  ol  working  in  connection  with  steam  turbines. 


little   over   liaK   a   stjuare   (oot    \kt    kilowatt   o(    the 

main  eni;ini'>. 


Csjiiitiz. 


Mils.  I  AND  3. 


Steam  cxpandc. 


PRIMROI^F.  AND  SCHILtS    RKVEBSIBLE 
-,K\U    TCBIIINE. 


i.S:: 
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Fig.  4  shows  one  of  the  two  3,500  kilowatt  steam 
turbine  alternators  supplied  by  Messrs.  C.  A.  Parsons 
and  Co.  to  the  Newcastle-on-Tyne  Electric  Supply 
Conipany,  Ltd.,  for  their  Carville  Power  Station, 
Wallsend.  The  total  length  of  the  turbo-alternator 
is  about  37  ft,,  or,  including  the  platforms  and  the  stairs 
or  ladders  leading  to  these  about  40l-  ft.  The  extreme 
breaillh  is  about  ii',  ft.,  and  the  extreme  height 
about  14^  ft.  The  weight  of  the  machine  is  93  tons, 
and  the  speed  of  rotation  1,200  revolutions  per  minute. 
The  two  machines  are  arranged  side  by  side  with  their 
centre  lines  26  ft.  apart.  This  gives  a  space  of  an 
average  width  of  about  12  ft.  between  the  machines 
and  the  rectangle  required  by  the  two  machines,  and 
this  intervening  space  amounts  to  about  1.357  square 
feet  (331   by  40!). 

The  dimensions,  weights,  and  some  other  particulars 
of  turbines  of  several  different  types  are  given  in  the 
Table  wliere  they  can  be  compared.  The  engine-room 
floor  works  out  at  two-thirds  square  feet  per  kilowatt 
of  the  main  engines.  The  Brown-Boveri-Parsons 
liorizonta!  machines  have  ^}-t,  per  cent,  more  ground 
than  the  vertical  Curtis  machines.  There  is  no  doubt 
that  the  vertical  arrangement  of  the  Curtis  turbine  gives 
it  an  advantage  as  regards  floor  space  required,  but  on 
the  other  hand  it  calls  for  greater  head  room.  Whether 
a  power  house  for  large  vertical  Curtis  turbines  can  be 
constructed  cheaper  than  one  for  turbines  of  equal 
power  of  the  Parsons  type  is  a  question  the  answer  to 
which  is  not  bv  anv  means  obvious. 


HOW    TO    SECURE    STEADY     RUNNING. 

Fourmethodsare  employed  for  getting  steam  turbines 
to  run  steady:  (i)  By  keeping  the  angular  velocity 
below  the  critical  speed  ;  (2)  By  running  the  machine 
above  its  critical  speed,  but  providing  yielding  bearings 
to  allow  the  rotating  mass  to  choose  its  own  axis  of 
rotation;  (3)  By  running  the  machine  above  its  critical 
speed,  but  mounting  the  rotating  mass  on  a  flexible 
shaft  to  allow  it  to  choose  its  own  axis  of  rotation  ; 
(4)  By  running  the  machine  above  its  critical  speed, 
but  balancing  the  rotation  mass  to  kill  vibration. 

The  first  method  is  commonlv  adopted  in  large 
power  turbines.  The  second  method  is  adopted 
in  the  smaller  Parsons  turbines.  The  third  method  is 
adopted  in  the  De  Laval  turbine,  and  in  the  liigher 
speed  Zoelly  turbines.  The  fourth  method  is  generallv 
adopted  in  Riedler-Stumpf  turbines. 

The  pow-er  and  the  steam  consumption  of  a  steam 
turbine  can  be  reduced  by  reducing  the  aggregate 
area  of  the  first  nozzles  or  steam  passages  directing 
the  steam  on  to  the  first  set  of  moving  vanes  ;  by 
reducing  the  density  or  temperature  of  the  steam 
suppUed  to  these  nozzles  or  passages  ;  bv  reducing 
the  time  during  which  these  nozzles  or  passages  are 
passing  steam  ;    or  by  raising  the  exhaust  pressure. 

The  first  method  is  adopted  in  the  De  Laval,  Rateau, 
Curtis,  and  Riedler-Stumpf  turbines,  the  second  in 
the  Zoelly  turbine,  the  third  in  the  Parsons'  turbine, 
while  the  last  method  could  be  advantageously 
employed  with  condensing  turbines. 


-  Particulars   of  Steam    Turbines   of  difTerent   Types. 


.Machine  and  Maker, 

Ratod 

Greatest 

Vane  speed 

in  feet 

per  sec. 

K.E.  in  rou- 
ting parlH 
(Flywheel 
capacity  i. 

Floor  Space. 

Height 
in  feet. 

Weipht  in 

Tone. 

I 
Revs. 

Power. 

Area  in 
gq.  ft. 

Lgth  k  Bdth 
in  feet. 

per 
minute 

Turbo    generator.      Makers:     The    Westinghouse 
Machine  Co. 

5.500  k.w. 

350 

Lgth  45-8 
Bdth  13-2 

14 

268  with  generator 
176  without    „ 

750 

Brown-BoveriParsons    turbo-alternator   for   Power 
Station  of  ihe  Conipa^jnie   Russe  -  Franf^aise  de 
Cheminc  de  Fer  et  Tramways  at  St.  Denia.  France 

5.000  k.w. 

262 

3.203,125 

kg.  melrcB. 

Lgth  47-5 
Bdth  13-5 

11 

150 

750 

Turbo-alternAtor  constructed  by  Messrs.  C.  A.  Parsons 
&   Co..    (or   the   Carville    Power    Station   of   the 
Newcttstle-uponTyne  Electric  Supply  Co..  Ltd.  -  - 

3,500  k.w. 

Bdth  11  .-. 

14  :, 

93 

1,200 

WestiiiRhou-tParsons  turbo-alternator  at  the  Pearl   1  1.500  k.w. 
Street  Station  of  the  Hartford  Electric  Light  Co., 
Hartford.  Ctmn..  U.S.A.     Makers:  The  Westing- 
housf  Machine  Co.                . .                                  . .    | 

Lgth  33-25 
Bdth  8-75 

78 

Curtis  tiirbu-aUernator,  British  Thomson-Houston    I  1.500  k.w. 
Co.'s  stainUrd  design                        .,                      .. 

IS.  including  con- 
denaing  plant. 

1,000 

Turbo  alieinalor.  standard    design   of    The    Brush 
Electrical  En^'ineering  Co.,  Ltd,     Turbine  of  the 
Parsons  type  . . 

1.000  k.w. 

350 

3.500.000 ;        124 
ft.  lbs.       1  turbine  only 
withoal           without 

alternator.  '   alternator. 

Lgth  15-5 
turbine  only 

without 
alternator. 

15               1.500 
approx.  without 

alternator. 

Westint-'ljoiiNf    Parsons   tut'.                        at    Power 
Moiisf  of  Wfestinghouse  An    liinkc  Co..  Wilmer- 
ding.   I'K..  U.S.A.     Makers:    The   Westinghouse 
Machine  Co.   ,  . 

300  k.w. 

75 

7-75 

11-2              3,600 

Parsons  turbine,  made  by  C.  A.  Pars^  >  ,    ,^  (    ■ 

250  k.w. 

3,000 

De  Laval  turbin*'-(lynamo,  standard  dt  .ii^;n,  uf  Messrs, 
Greenwood  A- Batley.  Lid 

300  BHP 

1.378 

Lgth  15-75 
Bdth  6-916 

5-5               11-5 

7.50 

J  \Nl  .\MY  30,    igo5. 
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CONTRACTORS'    NLWS. 

W«    shall    b«    plBa««ft    to    Insert    undsr  this    colunm.  trm%   of    charts,    particulars   of    op*n    contracts 


CONTRACTS    OPEN. 

Bacnford. — Mamilatliiru  and  Mipply  ol  casl- 
iioii  pipes  (or  :\  section  o(  Ucrvvcnl  aque- 
duct lor  Ucrwciit  Vallcv  Water  Hoard. 
Mr.  O.  H.  Sicxv.ird.  Banilord  via  Shcllield 

Grimsby.  — Supply  of  plant  and  material  for 
ilctiiical  department.  Mr.  W.  A. 
Vignoles,  Corporation  ICIcclricity  Works, 
lirimsby  (three  speciticdtions)       

Swindon. — Supply  and  erection  of  Lan- 
c.i^liJie  boiler  with  downtakc  superheater, 
etc.,  for  Corporation.  Mr.  J.  G.  GriHin, 
Klectricity  Works,  Swindon  

South  Indinn  Railway-   -Supply  of  lor> 

^li  1 1  V  iicie  I  ;.;'iiiiN  w.inors,  spoke  wheels 
and  axles  and  laminated  bearin)*  sprint's. 
Mr  Henry  W.  Ndinian.  Managing  Direc- 
tor. 55,  Gracechurch  Street,  E.C 

Netherlands.— Supply  of  ironwork,  soft 
steel,  general  ironware,  corrugated  gal- 
vanised soft  steel  sleepers,  metal  super- 
structures for  bridges,  etc 

Cardiff.-  Construction  of  sewerage  disposal 
wiirks,  supply  and  erection  of  gas  engines 
etc.,  for  the  I-landatf  and  Dinas  I'owis 
Kural  District  Council.  Mr.  II.  Warren, 
Clerk,  Park  Place,  Cirdiff 

Harrogate.  --  Supply  and  delivery  of 
Welded  steel  pipes  and  other  materials  in 
^  :  rmtion  with  the  Ma-ham  Scheme 
.to  be  delivered  at  Kipley  Station  of 
>th-Kastern  Railway.  Mr.  Edward 
X'.  •  u  Dixon,  Engineer,  Albert  Street, 
II  r: --ale      

Bradford.— Supply  oi  steel  girder,  tramway 
111-,  tishplates,  steel  poles,  etc.  Mr. 
!■  mill  ick  Stevens,  Town  Clerk     ... 

Chertbey.  —  Construction  of  two  bridges 
.iir"-«  Kiver  Wev.  Mr.  K.  St.  Gcorge- 
M.    re.  17.  Victori.i  Street,  S.W 

Ebb^v  Vale.— Construction  of  Cirno  reser- 
^■'ir  (Inree  contr.itl-).  Kngineer,  Mr. 
•  ■■   ■   K   De.icon,  16,  lireat  George  Street, 

\\  I  minster,  S.W 

H.-xlif.Tx  ^•■■— !••  ^nd  erection  of  a  coal 
.  etc.,  Ii'r  the  Tramw.iN-s 
rominittee.  Mr.  W.  M. 
:4h  Electrical  Engineer, 
ll.iliiax      

Manuden.  — I' lection  of  an  iron  girder 
hiid^i  .It  Cotninon  Mcid,  Manudcn, 
Essex,  for  the  Stanslcad  Kural  District 
Council.      Mr.    Chas.    Hicks,   Surveyor, 

Si.in^liad.  Es.sex        

Salford.     Supply  and  erection  of  steelwork, 

.^ht  and   1.1  k,   brickwork, 

11  v,    etc,   :  :i    the    recon- 

■   "-    "^■■■'■ling 

I  rs, 

'  -        \  VVII 

Ml  eel,  M.iiichesler    . 


Li't  D.i 


Jan. 2i 


Jan.  2-y 
Feb   I 


J.in.  -M 


Jan.  -M 


Jan.  25 


Jan.  26 


Jan.  2S 
Jan.   28 
Jan.  30 

Jan.  it 
J.in.  31 
Kcb.   I 


Handsworth.  —  Siippiv  and  deliver^'  of 
power  and  lighting  circuits  and  fittings 
lor  generating  station  (^Contract  10),  Pipe- 
work, Keed-pumps,  Economiser  (Contract 
11  (electricity  meters  (Contract  I2(.  Mr.  H. 
Ward,  Clerk,  Handsworlh.  Uirmingham.        Feb.  2 

KirKcaldy. — -Vn  extension  of  about  500  ft. 
to  present  East  I'ier  lor  the  Town  Council. 
Mr.  Wm.  I-.  M.-icendoc,  Town  Clerk       ...       Feb.  4 

WoKing. — Supply  and  erection  of  steel  gas- 
holder and  steel  t.ink  for  the  Woking  Dis- 
trict i;.is  Company.  .Mr.  B.  Dennett 
Holroyd,  Secretary,  ^  and  6,  Great  Win- 
chester Street,  E.C.  .' Fell.  II 

Nottingham.— Construction  of  reservoir  at 
Wilton  Hill.  Mr.  F.  W.  Davies,  Water 
Kngineer.  W.iter  OlVices,  St.  Peter's  S<iuare     Feb.  13 

South  Shields.  Execution  of  works  and 
suppiv  oi  pl.int  in  connection  with  the 
construction  01  overhead  cle-ctric  trani- 
u.iyv     Mr.  J.Moore  Hayton,  Tow  ,1  Clerk.     Feb.  20 

Brisbane.— Supply  of  steel  rails  and  steel 
hshplates.  Ageiit-Genend  for  Queensland 
I,  Victoria  Street,  S.W M.ar.  7 

Lulea  (Sweden).— Widening  and  deepen- 

iiii;  ol  ihe  Ch.iimel,  "  Tjufholssundet, "  at 
Lulea.      Harbour  Commissioners,  Lulea, 

will  supply  particul.irs        April  1 

Bermuda,— The    Crown    Agents    for    the 
C.ih'iiies  are  prepared,  on  behalf  of    Ihe 
tiovernmenl  of    Hernu  da,  to  rt 
ders   for   Ihe    deepening,   w  ici 
buoying  of  the  channel   le.idiii^    ■  ' 

into  St.  George's  Harbour,  in  Ihe  Isl.iud^ 
of  Bermud.i.  P.irticulam  of  Me^-:- 
Coode,  Son  and  Matthews,  o,  Victii.i 
Street,  S,W.  Tenders  to  Cn-wn  Ajimt- 
for  Colonie-,  Whitch.ill  G.irden-,  S  W 

COMING    CONTRACTS. 

Anslrulher.— i  ">■    cmiu.h,.    <.■.-._  ...^     i... 

e\tcii-i..iis  has  been  iiicre.iscd  to  i;3<>,704. 
Natal. -Til.    '       '  ^  •  .        ■•-  -•-■..- 

text  of  .1 

way  al   1' ,    ,     

current 
Swltrerland.     The   I- i.|..-.i.<.  \^ 

.'.Mil.  piihhshe-   a    1' 

l:..'i..:i      ..|      llu       F. 


Austria- Hungary. 

.M.iiii  111-     !'•■  ■■-  . 

Vieiin.i   ^^ 

..f   the  I. 

wav 

est.. 


I\' 
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Cape  Town.  — Kxtc-iisive  contracts  for  tramway  plant, 
ami  equipment  are  foreshadowed  under  the  scheme 
now  under  consideration  for  constructing  an  electric 
tramway  from  Cape  Town,  linking  up  the  municipal 
areas  of  Woodstock  and  Maitland. 

Admiralty. — The  Admiralty  li.ive  sent  out  invitations 
111  a  lew  lin^li^h  lirms  to  submit  tenders  for  the  con- 
struction of  tive  torpedo  boats  to  be  165  ft.  long  and 
to  liave  a  speed  of  :;5  knots. 

Barrow=in=Furness.  —  The  I^ocal  Government 
licMrd  lias  sanctioned  the  borrowing  by  the  Town 
Council  ol  /^3.s,ooo  for  electric  supply  purposes. 

Macclesfield. — The   Town   Council   is  applying   for 

lieiniission  to  borrow  ;^I5,000  for  an  electric  supply 

^clienie. 
Barking. — .-Application  is  to  be  made  for  a  loan  of  about 

(.■9,0.10  for  electric  supply  extensions. 
Maidstone. — The  Corporation  are  raising  ;f 25,000,  as 

.lutlinrised  by  the  Maidstone  Corporation  Light  Kail- 

w.ivs  Order,  190.1. 

Upton=on=Severn.— The  Council  are  applying  for 
s.inctiiin  til  .1  lii.m  of  £'6,000  for  carrying  out  sewer- 
age works. 

Dover. — Works  are  to  be  put  in  hand  at  once  in  con- 
nection with  the  fall  of  cliff  in  St.  Margaret's  Bay, 
.uul  with  the  view  to  preventing  further  coast  erosion. 

Yarmouth.— Application  is  to  be  made  for  a  loan  of 
/-iM,oiio  lor  new  plant,  including  another  300-k.w. 
engine  and  dynamo  and  boilers  at  £4.500,  and  an 
.idditional  water  conduit,  estimated  to  cost  £3,500. 
Tile  Corporation  propose  spending  £56,000  on  elec- 
tric tramways. 

Turin. — -^  s"'"  >'f  40,000,000  francs  is  to  be  expended 
111  improvements  which  include  a  powerful  hydru- 
ileclric  plant  and  a  new  aqueduct. 

District  Railway.— The  Metropolitan  District  Kail- 
w.iy  Comp.my  lu  their  new  Bill  seek  for  power  to 
raise  £400,000  towards  the  general  purposes  of  the 
undertaking,  the  cost  of  adapting  the  railway  for 
electrical  working,  etc. 

CONTRACTS    CLOSED. 

Underground  Electric  Railways.  —  The  Under- 
gLiuiid  IClecti  K  K.ulw.iv^  LomiLiny  ol  I^ondon  h.is 
pi. iced  ,111  01  del  with  the  Sir  Hiram  .Maxim  Electrical 
.iiid  lingineering  Company,  for  a  large  number  of 
'■  Maxim  "  direct-current  traction  circuit  arc  lamps. 

Swansea.— The  tender  of  the  liritish  Insulated  and 
lleKby  Cable?,  Ltd..  for  telephone  cables  and  exten 
sions  to  switchboard  has  been  accepted  by  the 
Telephone  Committee. 

Canterbury. — The  Council  has  accepted  tenders  from 
Dick  Kerr  and  Co.,  Ltd.,  for  300  k.w.  steam  dynamo 
from  Uavey,  I'axman  and  Co.,  lor  boiler  and  super- 
healer,  from  J.  G.  Statter  and  Co.,  for  switchboard, 
from  K.  tjreenand  Sons,  for  extensions  to  economiser, 
.ind  from  K.  ].  Fhilpott  for  electric  wiring. 

West  Ham.  -The  Corporation  has  accepted  tenders 
Iroin  B.dicock  and  Wilcox,  Ltd.,  from  Kerranti,  Ltd., 
iroin  the  British  Thomson-Hmiston  Company.  Ltd., 
and  from  Windsor  and  Co.,  lor  boiler  work  and 
electrical  equipment. 

"Whitby.— The  District  Council  has  accepted  the  tender 
.1  C.  A.  Parsons  and  Co.,  for  a  200-k.w.  steam  tur- 
bine .1'  Zi,5.S'>- 

South  Africa. — A  steam  crane  to  cost  about  £15,000 
is  being  built  by  Messrs.  Cowans  Sheldon  and  Co. 
Ltd.,  of  Carlisle,  for  shipment  to  South  .Africa. 


Derby.— The  tender  of  J.  G.  White  and  Co.,  Ltd.,  for 
tramway  extension  has  been  accepted  at  a  price  of 
^3.000 

Glasgow^.  —  The  Mirrlees  Watson  Company  Ltd.,  of 
Glasgow,  have  recently  received  orders  for  condens- 
ing plants  from  the  following  :  British  Thomson- 
Houston  Company  for  County  of  London  Electric 
Supply  Corporation  ;  .Alfred  Parry,  Manchester,  for 
Calcutta  ;  Trafford  Poiver  and "  Limited  Supply 
Company,  Manchester,  per  Lacey  Sillar  and  Leigh  ; 
J.  and  P.  Coats,  Ltd.,  for  Barcelona,  British  Thomson- 
Houston  Company  for  London  ;  Crewe  Electricity 
Works,  Chvynnes  Ltd.,  I,ondon. 

APPOINTMENTS    VACANT. 

L.ist  D.iy. 
Calcutta. — -Assistant  Engineer  to  the  Port 
Commissioners.  Salary  Rs.  450  per 
montli.  Applications  to  the  Com- 
missioners' London  agent,  Mr.  J.  H. 
.Apiohn,  I",  Victoria  Street,  Wetminster, 
S  \V „      Jan.  24 

Ripley. — Gas  Works  Manager.    Applic.itions 

to  Secretary,  Gas  Works,  Kipley,  Derby...      Jan.  30 

Luton. — Borough  Engineer  and  Survevor. 
.Applications  to  Mr.  G.  Sell,  Town  Hall, 
Luton Jan.  31 

Battersea. — Borough  Electrical  Engineer. 
Sal.u  V,  £400  per  annum.  .Applications  to 
Mr.  AV7  Marcus  Wilkins,  Town  Clerk, 
Lavender  Hill,  S.W Jan.  31 

Sligo.  — Harbour  Engineer.  Salary,  £200 
per  annum.  .Applications  to  Mr.  T.  J. 
.Mercer,  Harbour  Office,  Sli,go       Keb.  15 

Manchester.— Professor  of  Engineering  in 
Victiiria  University.  Salary,  £1,000  per 
annum.  .Applications  to  Registrar  at  the 
I'niveisity Feb.  15 

APPOINTMENTS    FILLED. 

Liverpool.- Mr.  S.  W.  Sh.ikespear  has  l^een  appointed 
.it  a  s.il.iry  ol  £700  per  annum,  to  succeed  Mr.  G. 
B.  Proctor  as  chief  traflic  manager  to  the  Liverpool 
Dock  Board,  the  latter  having  retired. 

Macclesfield.— Mr.  William  Newbigging,  of  Man- 
chc-ter,  has  been  appointed  to  the  position  of  gas 
engineer  to  the  Macclestield  Corporation,  at  a  salary 
of  /300  per  annum. 

Hindley.— Mr.  Oswald  P.  .Abbott,  has  been  appointed 
engineer  and  surveyor  to  the  Hindley  (Lanes.) 
t'rlian  District  Council. 

Johannesburg.- -Mr.  G.  S.  B.  Andrews,  deputy  town 
engineer,  h.is  been  appointed  engineer  at  a  salary 
111  /.i,f<oo  per  annum. 

Exeter.- Mr.  Hederstead  has  been  appointed  chief 
iillicer  of  tramways  to  the  Exeter  City  Council  at  a 
salary  of  £400  a  year.  Mr.  Hederstead  has  been  in 
the  service  of  the  London  County  Council. 

Mill  wall  Dock  Company.  The  directors  of  the 
Millw.ill  Dock  Ciiiiip.iny  have  elected  Mr.  K.  E. 
Diickliani,  NLIii>t.C.E.,  to  a  seat  on  the  board  on  his 
retirement  from  the  position  ol  general  manager  and 
engineer  of  the  company,  and  have  appointed  Mr. 
W.  S.  T.  P>iggs  and  .Mr.  George  lla/lehiirst  joint 
managers,  these  two  gentlemen  still  retaining  their 
present  positions  of  secretary  and  superintendent 
respectively.  Mr.  Magnus  Mowat,  jun.,  late  assistant 
engineer,  has  been  appointed  engineer  to  the 
company. 
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Share    List   of    Engineering,    Electrical,    Iron   and    Steel, 

and   other  Companies. 

Td*  followlnri  Is  A  compr«han«lv«i  lUt  of  Comp»nl««  In  tha  lndu»trl««  covrrnd  by  "  P&4«'«  Wnalilv."  In  which  ahAraa  bualnast  !■ 
iMint  currantly  ir«n»«cl«d.  Additions  will  b«  mads  from  timo  to  tima  «•  occkalon  raqulraa.  W*  dosira  It  to  b«  underat'XMl  that  whilaour 
■  h»r«   Liai    will    tfanarally    ba    found    corract.    wa    do    not   hold    oumalvas    rasponalbla    (or    any    losa    or    Incon vanlanca    that    may    arlaa    Irom 

poaslblo  Inaccuraclas 


Stock  Exchan<ik  Sktti.ino  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  :— 
Consols:  February  !»'•  General  ScUlemcnts :  January  27th,  I'ebruiiry  10th,  Jlth.         Bunk  Kate,  April  'JUt.  8  per  cent 
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AND     STEEL 


Su'- 

11 

111 

8 

iluu.oou 

(30,000  i 
100.000  ' 


6     I    9-}b  |Alld»,H  .V  OtMoiift  Pneuiiiatio  Kngi'! 

I  ne«rinK,  Lul ' 

1-    I        Do.    Cum.  Prct.  Cper  col.    .. 

Amiitrong  (Sir  \V.  a.i,  Whitworth 

■ml  Co.,  Lid. I 

Do.  4"..  Cum.  Prc(. . 

Iiv       4..  Do.  4 -..  1st  Mort.  Dbi.  Rd.| 

U»       IV'..    ArcliiiK  iinil  Porirr,  Lul.,4i'\,  Reg. 

Ml.  Dobs.  licJ 

I         l/7(   Babcock  and  Wilcox.  Ltd.,  Ord.    .. 
1       7jd.  I        Do.  „     6  •„  Cum.  PtpI. 

S       S-     Baker  (JosrphI  and  Soni,  Ltd..  (!% 

I       Cum.  Prcl 

iBaldwiiiii,  Li.l.,  Si\.  Com.  Prcf.  .. 
I  Do.  l>t  Ml.  4V>„  I)<'l>.  Stk.  Red. 
Barrow  lln'ioatil'o  Steel  Co.,  Ld.,0 


ENOINEEUIKG,  IBON,  AND  STEEL  COMPANIES, 


1      W- 

8(k      4V,. 


X.V)0.000      100  —      B« 


:o.o.)ii 

llU.'-iO 

■jiw.uuo 

91111.0110 

........  I 

I.IMJOOO 

S'.».0rt1 
71.000 
1.M..'.UI) 
l!;fj,800 
I.VI.OIX) 

1...  (  ., 


in 
Mlk 

1 
1 
I 


4  ., 
(kl. 

I/. 
«jld. 


8U    th- 


S)d. 

M. 

s  . 
■iid 
an 
I  r. 


Do.  do.        Cum  •Jnd.  Prcl, 

;BaTl.--    T -  ."I  BayliM,Lld..6v| 

I        '  -  'iart'« 

~   »r  ,  .  ,v  Co  ,  Ltd..  41",.i 

1,.   ...    .        .  ,Ki.d..Hcri|)50'.,  pd 

B«U  Hrothcr^.  l.i.l..  l".  ,,  Cum.  Prof.! 
Do  1  '  ,  Hell.  Slook,  R«d.[ 

Bcnfal  Iron  aiul  Stvt'l  Ord 

iBejpr,  f  t-acook  and  Co.,  Lul.,  Ord.l 
I        Do.  rA\.  Cum  Pri't.  | 

,        Do.  4{  '.,  R.mI.  Deb.  Stock 

IBolckow,  VauKiian  and  Co.,  Ltd., O. 
Not.  ll,8i9,7M)| 
Do.  Non.  I.fi3a,l01-8«M.0001 

Brown  iJohn)  and  Co..  Liiti.,Orrt..  ' 
No>.  ii.iM.om 
Do.  Ord..  NoK.  I,1«0.(X)|.1,7M,000 

Do.        .1  ■',.  Cum.  Pref 

Cammell.  Lainl  ,t  Co..  LUl.,  Ord. .. 
I>-  '  -im.  Pref.     .. 

ii,  Ltd.,  Ord. 


6   !    ii-  H 

I 

—  llOO  —102 

10  UJ—  13J 

lOO  I  Oh  — lOO 

1  1   —     U 


Clayton  .V 
Do. 


.  ( 

..   .^  Ub.8tk.  Red 
Lid, Ord.. 

Shaitm 


4.rii  , 

la   j 

1  xi.7 1- 
SS.OOO 

10    ! 

jtrn.coo 

IJr;,i)l« 

...  .,,,, 

Pt*- 

UK- 


iBbbw  Vale  8K«I,  Iron  A  Coal  Co., 
I  Ltd, 

Do.  do.  do. 

lotl'i.  Mel«l.  Ltd 

l>o.      ITuin.  Pr,.f.  :.■■ 

Do.    ;■  ■    ■ 
Falrflel.l 


.f.Co. 


5 

1 
1 

13 
10 
S 
10 
100 


rll<<<. 


PrMant 

j    i 

L«tl 

AmoDnl 

Ul«l 

SubwrllMd. 

duid. 

mjKo 

10 

90 

49.537 

10 

i'\. 

•'.■OO 

1 

m 

<no 

G 

•Jfll 

PaM 


10 
100 

a 
a 


39  —  M 

9!.t«^, 
M-96 

r=r 

9  —  10 

lOi-  11- 
97  -lOO- 

i-J 


•;.ji.i«w  '. 

1 

1 

•Jii.noo  , 

10 

1 

;«i.ooo  I 

6 

.' 

40K.5O6  1 

1 

t*.00\   1 

6 

-.-..ooo  ' 

1 

I<.1«») 

& 

;ni.(i«»)  1 

10 

•;.'>.oco' 

1 

i»i. 

l|,'n,t[ 

■-•:,. rtW  1 

10 

61- 

Do.     1 

•J-",i.»10 

sik 

*■'„ 

Do.     1 

''|.b.^llk  10 
■  f.  .,1  ; 
J.,Onl.,      1 


Pr»(... 


^I?t 


inl 


M 


.1100 

■  .IWO 

.1100 

11.000 

1110,000 

75,000 

£7S,000  :    Stk 

al,9t3         s 

14.9IH         S 

6,000  ,  6a 


H 

1 

stk 
10 

1 
1 


78,000 

80,000 

f9SO,000 

I'ia.ooo 


10 
E 

su 

6 


GO.OOO  6 

70,000  10 

Jt  100.0(10  I  Stk 

90.(100  6 

SSO.OCW  I  1 

l...  ..1,  5 

i 


£.150.000  '    Stk 

10 

1 

1 

i.........      3lk 

JEI1&,MJU  '  100 


,  r-r.f 


too 

1 

1 

Stk 

u:i.uiiu 

10 

9&.fl00 

10 

19H),aoo 

aik 

HG,oao 

10 

68,000 

10 

684,739 

» 

5a83«S  1 

1440,000  I  81k 

300,000  1 

xi' 


9/11 
7ld. 

4f>„ 

6,'- 

6d. 
64d. 

*^ 
5".. 
47(0 

6/- 

<J% 
9.- 

SI- 

6;- 

4% 

*" 
9/- 
9/. 
6% 

liv- 
ed. 

TJd. 

6% 
1/- 

6/6 

;  4% 

I    9/- 
6/. 

t.esd. 

!    6d. 


K,noch,  Ltd. 
Do.    Cam. 
Lambert  Bm 

Do.       .'.i  ..        .. 

I^ctMl-.  Fortfe  '  .  Prcf.    . . 

Ljriiacbt  llohni,  L;,i.,  i.  .,  Cum.  Pt. 

Do       4i>..  lilMl   ll.'b.  Slk.,Rrd. 

Mather  Jk  Piatt,  Ld..S'.,  Cum.  Pref 

Meajiurea  Brofi.,  Ltd  ,  Ord 

Do.    e*",,  Cuin.  Pref 

Do.    4{'1,  lot  Mrt.  Db.  8lk.,Il«d. 
Munti  Melal,  Ltd. 

Do.     Prer.  5',, 
Nantjillo  and  Blain.^    Ir 

1.1.1     - 
N.  Brit.  r.oco.  Co.. 
Nortli'Eaitem  Sl< , 
Do.    4i't,UtM 
Pcanon  A  Knowl. 


WorU, 

■T.-t. 
PI. 

,rd 

:  d. 


Do.       r 
Pcaie  &  Par-. 

Iio.  I 


U' 


..P. 


Or<l 

Cum.  Prcl.    . 

I',  n      I>.  I,    Sik 


Do.  .Nrw  

Do.       S«.,  Mori.  Deb,,  Red.    . 
Riebardions  WMW»rih  .v  i  o    1  .i.l 


Do.  4i\,  Per 
Riuton,  Proctor  A  l 
Sooti  (Waller),  Ltd. 
I>o.  6"„ 

Do.  • 

Sbelton  Iro' 
lit! 

Do.     6 

Sooib  Darhaxn  bu 
Do. 

Do.        4i 
Slepheiuon  iRobr  r 
Do.        6' 
Do.        ■ 
Stewart*  A  I 
Do.       1 
Swan,  Han: 


10 

10 

1 

6 

8 

1 

100 

10 

1 

1 

ICO 

6 

6 

691 

10 

5 

100 

6 
S 
10 

100 
6 
1 
6 
6 

100 

1 

l'» 
10 

1 
I 

ino 

■.iiO 

I 
I 


Id 
10 


Cloiiiitf 


19  -  9D 

;  10*-  II 

I   1-    J 

4  -44 

I     ii-    4J 
ll%-lrt 

i(x  — iiA 
11  -  114 

Jz} 

78-75 
111—  U 

90  —  9S 


Do.    6 


8,aH>,aoa  i 


!  »  -  97 

.  n-  n 

I    »-  1 

1-  u 

98-96 


90-93 
91  -  K6 


1  >td.       1 


51 

:6  - 

1 

18  - 
14  - 

3 

JE 

1 

100 

.,*: 

,f" 

)«- 1 


10      laf-  la 
>cr  I90G,  100    I  97  —100 


£160.000       »u 


H 

•l» 
U 

-lOB 
-lOf. 


I  —    a 
«-    » 

74-79 

rO-  « 


siocka  and  Shans  marked  *  are  qnc: 


ad. 
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II.  — ELECTRICAL    MANUFACTURING 
COMPANIES. 


PreBcnt 

Amouut 

SubBCribed.  | 


Last 
Divi- 
dend. 


Paid 
op. 


70,000 
lif,,000 
120,0OO 
10(),000 

lOO.OOO 
£500.000 

i:2(X),(iuo 

400,000 

i;6i6,:i.'')3 
io.''),7:ii 

1.50,0(«l 
£1  ■25,000 
±•125.0(10 

:i5,ooo 

40,000 

£ai(i,ooii 
K5,iino 

£100,000 
f/i.OOO 
(U.fioo 

±:i»ouuo 
■.a3,;i:i4 

±-2;i:i,334 

'JU,'.!C1 


n.r.ift 
f;iii.ow 

£100,1100 
Uli.llH) 

:)l,;iHO 
£200.(Hlfl 

10,'24H 
£IOO,0(KI 

•.i5,(KlO 

£200,000 
:i3,fl00 

3.-,,000 
i.TO  (HIO 
50,000  I 

£300,000 
7,.5(K) 
;)7,H50 


1 

ed. 

1 

7ld. 

1 

!).'.!. 

5 

4/- 

5 

;!/• 

Stk 

4*';;, 

Stk 

m^ 

5 

31- 

Stk 

i% 

2 

2f- 

-i 

2/4* 

Stk 

4*% 

Stk 

H% 

5 

.'./• 

r 

2/0 

Btk 

4*'^, 

.3 

l/B 

— 

5% 

5 

10/- 

f^ 

3/- 

.Stk 

4*% 

1 

ri.l. 

Stk 

4",', 

5 

i;e 

5 

2/6 

Stk 

4% 

Stk 

5% 

•i 

i;7f. 

2 

2ft)!J 

Stk 

■1% 

10 

7/6 

Stk 

5% 

10 

su- 

5/- 

4«' 

Stk 
10 

100 
10 
12 


£1.->0,000  ;  100 


2/3 

4*% 
6"/- 

*"!, 
12/- 

4% 


Alliance  Elec. Co..  Ltd.  5%  Cum. Pf. 
\roii  Elec.  Meter  Ltd.,  0%  Cum.  Pf. 

Bell's  Asbestos  Co.,  Ltd 

British  Insulated  X;  Helsby  Cables 
Ltd.,  Ord. 

Do.  0%  Cum.  Pre! 

Do.  4*%  1st  Mort.  Deb.  Stk.  Rd, 
British  Thomson-HoustonCo.,Ltd. 

4*%  1st  Mort.  Deb.  Stk.  Red.  . . 
British  Westinghouse  Electric  and 

Manufac.  Co.,  Ltd,,  i^,„  Pref.  . . 

Do.        4';^  Mort.  Deb. Stk.  Red... 

Brush  Elec.  Enging.  Co., Ltd., Ord. . 

Do.        C%  Pref 

Do.       4*%Perp.lstDeb.Stk... 

Do.        4i";,Perp. -Jnd  Deb.  Stk. 
Callender's  Cabled  Constn.Ltd.Ord, 

Do.    5  %  Cum.  Pref 

Do.    4*<;;,l8tMort.Deb  Stk.Red, 
Crompton  Ji  Co.,  Ltd 

Do.        5<:„  1st  Mort.  Reg.  Debs, 
Dick,  Kerr&  Co.,  Ltd..  Ord. 

Do.      6%  Cum.  Pref 

Do.      4*%  Deb.  Stock,  Red.    . . 
Doulton  &  Co.,  Ltd.,  5"o  Cum.  Pref 

Do.     l8tMort.4%Iree.Deh.Stk 
Edison  and  Swan  United  Electric 
Light,  Ltd..  ".4."  Shares 
Nos.  l-<.)0,-i61 

Do.     "A  "Shares  Nos.01-017,l.S9 

Do.    4%  Deb.  Stock  Red. 

Do.     5','b  Second  Deb.  Sik.  Red. 
Electric  Construction  Co.,  Ltd.     . . 

Do.    7''o  Cumulative  Pref. 

Do.    4>;„  Perp.  1st  Mt.  Deb.  Stk.i 

Everedend  Co.,  Ltd ! 

Feri-anti,  Ltd.,  .5',!;,  1st  Mort.  Deb.j 

Stock,  Red I 

Gen.    Elect.    Co.  (190O1,  Ltd.,  5% 
Cum.  Pref. 

Do.    4'»^,  1st.  Mt.  Deb.Stk..Red. 
Henley's  (W.  T.)  'Iclogi-aph  Works 
Co.,  Ltd.,  Ord. 

Do.        4J°,',  Cum.  Pref 

Do.        44';,,  Mt.  Deb.  Stk.  Red. 
India  Rubber.  Gulta  Percha  it 

Telegrapli  Works  Co.,  Ltd., 

Do.         Isl  .'Mort.  Deb.  ReJ.     . . 

Parker,  Thns.,  Ltd 

Telegraph   Construction  and  Main- 
tenance Co,,  Ltd. 

Do.        4",,  Deb.  Bonds  ..         ..! 


1 
1 
1 

5 

5 

100 


5 
100 

2 

2 
100 
100 

5 

5 
100 

3 
100 

5 

100 

1 

100 


3 

5 

100 

100 

2 

2 

100 

10 


10 
1(K) 


5 

KHl 

10 
100 

10 

19 
100 


Closing 
Prices. 


I-       J 

H-  «• 

5—5* 
51-    54' 
101  —104 


«-       i 

li-    H 

93  —  9P 

74  —  77 

9  —  10 

6  —  6J 

104  —108 
2-    21 

93  —  98 
8—8* 
5=—     fi" 

105  —107 
li-  lii 

10.5  —108 


g—       S 

1  —    u 

78  —  83 

79  —  84 

li-  n 

97  —  99» 
13  —  15 

90  —  95 

9J—  10 
91"—  9IJ 

10}—  103 

5i-  si 

UC  —112 


ELECTRIC    TEACTION.— CoH«(/. 


15  - 

-   1(1 

99  - 

-102 

6*~ 

-    7 

38  - 

-  40 

iOU103* 

III.— ELECTRIC    TRACTION. 


I'rpKont 

.Vmoutit 

Subncribcd, ' 

|-20,I100  ! 
2110,007  ! 
£230,000 

20,000  ' 
10,000 
£46,8(MI 
£ll>l,.'!i(; 
75,(J0(; 
59,391 
7C,00« 

75,000 
f  425,0(K) 
£•2(10,0(10 


Stk 

10 
10 
100 
Stk 
1 


Stk 
Stk 


7,aKi 

10 

£242,fOO 

40 

£2'20,(MlO 

100 

)03,:i01 

10 

lr,0,4.'!7 

10 

£1,()(M),(»;0 

stk 

£;:.',0,(:(10 

stk 

100,000 

5 

40,500 

•27,000 

£200,(XIO 


6 

5 

Stk 


s;- 
•2/6 

6% 

0/- 

51- 

5"(; 

4i% 
ll'49d 


2/C 

44';;. 

6% 
5/- 

*H 
li/- 
0/- 

m, 
1/0 

8/- 

.1/. 


Anglo- Argentine  Trams  Co.,  Ld.,Or. 
Do.  6",',  Cum  Pf.i 

Do.  Permanent 

6%  Debenture  Stock,  1H.S8   ..] 
Barcelona  Trams  Co.,  Ltd.,  Ord.   . .  1 
Do.  5"„CumPt.8hares 

Do.  !>"y,  Debs,,  Red.  .. 

Do.  4*„Red.Deb.Stk. 

'Bath  Elec.Trams.  Ld.,  Pf.  Or. 
1  Do.  5';;,  Cum.Pf.        ..[ 

Brisbane  Electric  Tram  Investment 

Co.,  Ltd.,  Ord 

Do.  6",,  Cum.  Pi. 

Do.    4»"„lstIJcb.Slk.,Red. 
Brit.  Columbia'Eleo.  Rly.  Co., Ltd., 
Def.  Ord.  Stock 
Pref.  Ord.  Stock     .. 
Do.     5';^,  Cum.  Perp.  Pf. 
Do.      44%  Ist  Mort.  Debs. 
Do.     44';;,  Vancouver  Power  Db. 
Brit.  Electric  Traction,  Ltd.,  Ord. 

Do.        O'V,  Cum.  Pref 

Do.         .1"„  Perp,  Deb.  Stk. 

Do.        4%  2nd  Deb.  Stk.  Red. . 

Buenos  Ayres  &   Bclgrano  Electric 

Trams,  Ltd.,  Ord.j 

Do.        "A"  G"„  Cum  Pref.      .. 

!        Do.        "B"  do. 

Buenos  Ayres  Elec.Trams  t^o. (19011 

Ltd.,5"i,Db.  Stk.,  Red. 


5 
5 

100 
10 
10 
100 
100 
1 


s 

5 
100 

100 

100 
10 
40 

100 
10 
10 

100 

100 


;  8i—  83 
is-  53 


I 


a 

Amount 

a 

Subscribed. 

X 

Last 
Ulvi- 
dend. 


£220,000     100 


102,268 

£350,000  I 

480,000 

40,000 

£300,000 

155,000 

£110,000 

£120,000 


59,987  I 
30,000 

£1.50,000 
125.000 

£1.031,000 
£50,000 

314,016 

500,000 

£350,000 

50,000 

110,923 
£150,000  1 
£196,200  j 

■24,600 

•24,500 

£220,000 


5 

Stk 

1 

5 

100 

6  I 
Stk  : 
Stk 


Stk 
10 

Stk 
Stk 

1 
1 

Stk 


S 
100 
stk 

10 
10 
Stk 


6% 

3/- 
44% 
6d. 
2/6 

4% 

4/- 

C'/o 

nil 
"  /o 


6/- 
2/6 

4''o 
o/- 

4'?i 


6d. 

44','i 
6/- 

2/9? 

3»"; 


10/- 

•5/- 

44"o 


Paid      Closing 
up.        Prices. 


Buenos  Ayres  Gd.  Nat.,  Ltd.,  6% 
Ist  Deb.  Bds. 
Calcutta  Tramways  Co.,  Ltd. 

Do.  U%  1st  Deb.  Stk.,  Red. 
Cape  Electric  Tramways,  Ltd. 
City  of  Birmingham  Trams  Co., Ltd. 
5  '^Cum.  Pref. 
Do.  4%  1st  Mort.  Debs.  . . 
City  of  Buenos  AyresTrams.Co., Ld. 
Do.  Per.  tV'„  Deb.  Stk... 
Colombo  Elec.  Tram,  ..t  Light.  Co., 
Ltd.,  5',',j  1st  Mort.  Deb.  Stk.  Red. 
Dublin  United  Trams,  Co.  (1890), 
Ltd.,  Ord.     .. 

Do.    6%  Pref 

Isle  of  Thanet  Elec.  Trams,  and 
Light.  Co.,  Ltd.,  5",,  Cum.  Pief. 
Do.    4Vo  Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

5%  tv'um.  Pref 

Do.    4%  1st  Mort.  Deb.  Stk.  Red, 
Madras  Electric  Trams  (1901),  Ltd., 

5';i  Deb  Stock,  Red 

Metropolitan  Elec.Trams,  Ltd.,  Def, 

Do.  6%  Cum.  Pref 

Do.  44';i  Dob.  Stock,  Red, 

New   General  Traction    Co.,  Ltd., 

6%  Cum.  Pref 

North  Metropolitan  Tramways  Co, . 

Do.  3* '„  Mort.  Debs, 

Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  1st  Mort.  Deb.  Stock.  Red 
Potteries  Elec. Traction  Co. ,Ld., Or. 
Do.  ,5",'j  Cum.  Pref.     . . 

Do.  4»"oDeb.Stk,,Red 


100 
5 

100 
1 

98  -101 

8g-    8i 
106  —108 

11- ir 

5 
100 

5 
100 

45-    5J 

98  —102 

lOi-  lOi 

140  —145 

100 

101  —101 

10 
10 

13  —  14 
15  —  16 

5 
100 

3i—    4 
90-93 

10 

100 

104--31 
103  -106 

100 
1 
1 

100 

101  —103 

1=1^ 

102  —104 

5 

8 

100 

4|=^* 
90  -  95 

100 
10 
10 

100 

101  —104 
8—9 
84—    9* 
99  —102 

IV.— ELECTRIC    LIGHTING   AND    TOWER. 


Amount 
Subscribed 


0 

Last 

ei 

l)ivi- 

X 

dt-nd. 

7,500       10 


7,500 
7,500 
£70,000      Stk 
14,000 


16;- 

4/6 
6/- 

!/• 


£50,000 
27,507 

Stk 
5 

44".-. 

4/6 

12,493 

60,000 

£288,782 

5 

5 

Stk 

t 

A 

70,000 

5 

il- 

10,000 
80,000 

5 
5 

2/3 

£.'r.0,000  ,    Stk 
40,000         5 


100 


140  —113     1 
12  —  P24 

9  —  10 

99  -102 
95  —100    1 

2—     3  1 
4-1     I 

ij-   2 

4-  45 

94  —98. 

100  —103 
100  -103 

10  — lOJ- 
102  -lOl",, 

97  —100= 
93-10,{ 

11  -  Hi 

118  —120 
97  —  99 

44-   4i 

6i-    5*  1 

1  94  -  97 


40,000  i 
41,436  ! 
£150,000 
70,.';95 
40,000 
£400,000 
£300,000  1 
40,000 


5 
5 
Stk 
10 
10 
Stk 
Stk 
10 


30,000       10 
£400,000  '    Stk 


£'250,000  : 

— 

70,000  1 
70,000 
£300,000 
£80,000 

5 

5 

Stk 

Stk 

10,000 

£50,000 

15,000 

5 
Stk. 
10 

13,000 
£50,000 

n 

Stk 

150,000 

1 

21,000 

5 

4',D 

•J/3 

2/3 
2/3 
4i% 
6/- 
6/; 

*i'Z 
4/- 

6/- 

41% 

44% 

2/6 

S/- 

44% 

6% 

2/- 
44% 

8/6 

4*% 


5/. 


Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 


Stocks  and  Shares  marked  '  are  quoted  ex-i 


Bournemouth  &  Poole  Elec.Sup.Co.,! 

Ltd,,  Ord.     .. 

Do.        4J';i  Cum.  Pref, 

Do.        B'jo  Cum.  Second  Pf.     .. 

Do.        44','6  Deb.  Stock  Red     . , 

Bromley(Keut)Elec.Lt,*SLl'r.Co.Ld 

Do.      do.    44';ilstDeb.Stk.  Red. 

Brompton&Kensmgton  Elec. Supply 

Co.,  Ltd.  Ord.      ..| 

Do.        7';i  Cum.  Pref.  Shares. . 

Calcutta  Elec.  Sup.  Cor.  Ltd.,  Ord . . 

Central  Elec.  Sup. Co.,  Ltd.,4".,Gua. 

Deb.  Sk.     .. 

Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Orel 

do     Ord 

do.    4*'„  Cum.  Pref.,.! 

do.    4''rt  Deb.Stk.Red.j 

do."  Citv  Undertaking" 

44'V,  Cum.  Pref.      .. 

do.       do.    (1903)     .. 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord.' 

Do.        do.     U"i,  Deb.  Stk.,  Rod' 

Cityof  London  Kl.Lghtg.Co.,Ld,,0. 

Do.      e<%  Cum.  Pref 

Do,      5",',  Deb.  stk..  Red      . . 

Do.      44';i  2nd  Del).  Stk.,  Red 

Countyof  London  Elec,  Supply  Co., 

Ltd.,  Ord. 

6"b  Com.  Pref 

44'*,  Deb.  stk,.  Red.     .. 

4*','„  2nd  Deb.  Stk.,  Prv. 

Crts.  all  paid.  Red 

Edmundson'B  Elec.  Cor.  Ltd.,  Ord. 

Do.        6',V>  Cum.  Pref 

Do.        44%lstHort,r)b.Stk.RcKi 

Electric  Lighting  &  Traction  Co.  of 

Australia,  Ltd,  6",,  Deb,  Sik.Rcd. 

Folkestone  Elec.  Supply  Co.,  Ld.,  O. 

Do.        44",'.lstDi-b,;itk.,Red. 

HavanftElectncilyCo,,Ltd 

Hove  Elec.  Lighting  Co.,  Ltd., Ord. 

Isle  of  Wight  Electric  LighttV  Power 

Co.,  Ltd.  44',,  l)fb.  Stock,  Red. 

Kalgoorlic  Electric  Power  &  Lights 

ing  Corp,  Ltd.,  6".;,  Cum.  Pref. 

Kensingtonand  KnightsbridgeElec- 

I        trie  Lighting  Co.,  Ltd.,  Ord.  .. 

dividend. 


Paid 
up. 


10 
10 
10 

100 
5 

100 


100 


losine 
rices. 


12  -  124 

94—  10 
11  —  12 

102  —104 
5J-    5J 

101  —104 

104-  11 
lOJ-  lOJ 
84-  8J 

105  —  108 

8—8* 
5ft- 6i3 
101  —103 


5 

45- 

-6,^, 

•0 

4i- 

-5^ 

5 

68- 

-    7 

100 

lOS  - 

-110 

10 

11  - 

-  11^ 

10 

13*- 

-  14 

100 

121  - 

-1'25 

100 

101  - 

-103 

10 

9  - 

-    9* 

10 

12  - 

-1'24 

100 

107  - 

-110 

100 

101  - 

-103 

5 

6}- 

-64' 

5 

6- 

-    6^ 

100 

106  - 

-108' 

100 

86  - 

-91 

jr 

5*- 

-    6 

100 

102  - 

-105 

10 

94- 

-104 

5 

■74- 

-  8 

100 

100—109 

1 

&- 

-    H 

5 

■  I24--  13 

January  20.  1005.  PAGE'S     WKKKIA 

RI.KCTIUC  LIGHTING  AND  VOWEH.—Conld. 


'57 


TKLEGUAPH3  AND  TELEPHONES.— Com". 


r«id    ao«iii( 


auf**'"'*'' 


x'las.OOO     8lk     «'V,     >»■ 


111.000 


a 
s 


^K 


Mrlro|>o: 


'rp.,lid.,Uril. 

>b.9ik..Roa 
i'.i.,r'<1..0r. 


£59.000 
Hi.SOO 

J!«I,7U0 

10 

100 

s 

10,01)0 

S 

■.">,<««) 

4"*' 


i.Or.l. 


r.--o.ooo 

rti,o()o 

lO'.i"- 

.'.11.1  ■  ■ 

flKi.iiO' 

D.OUO 

i.fUl.CKO  , 

tlll.OOO 


|8t.  Jam**'  Jt  ft 

no.  7 
i>o.  :i- 
:iineia  Mm 

Do.        *Vl' 
ith  l<on«loii  ^. 
>.>itth  Uotropi'i 

a  I 


100 
10 

s 

100 
100 

100 
10 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET      REI>ORT. 

ll'ciliiisilay,  jiinuiitii  |N//;,  lyJS- 

THE  Copper  statistics  (or  the  middle  of  the  month 
publii^hed  on  Monday  reveal  the  nakedness  of  the 
position.  The  tifjurcs  show  that  the  amoiuil  of  metal  in 
sight  is  1,148  tons  lower  at  15,586  tons,  and  it  is  diflicull 
to  see  what  is  to  prevent  the  market  going  higher. 
Messrs.  Morrison,  Kekewich  and  Co.,  who  are  not  prone 
|i.  taking  extreme  views,  slate  that  copper  is  in  a 
dangerously  strong  position.  Messrs.  Merton  and  Co., 
point  out  that  as  pnxlucers  are  very  well  sold  for  the 
next  month  or  two,  they  can  look  on  indifferently  and 
await  further  developments.  The  price  closed  yestcrd;i' 
al  /6i»  5s.  cash,  and  £.ix)  "s.  ()d.  three  munlhs. 

Tin  is  recovering  from  a  lit  of  depression,  when  under 
the  iniluencc  of  large  realisations  and  bear  pressure  prices 
at  one  time  receded  for  cash  to  ;ti3i.  There  is 
however  a  distinct  scarcity  of  supplies  for  prompt 
ililivcry,  .md  with  the  coming  Banca  s.nle  exercising  its 
influence,  the  position  of  tin  is  sulhciently  strong  to 
suggest  the  l>elief  that  the  market  will  see  quotations 
higher  in  the  immcdi.ite  future.  English  closed  yesterday 
at  ^131  IDS. 

the  Iron  and  Steel  market  hassliown  some  irregularis 
hut  the  demand  lor  pig  iron  remaiiiit  steady,  and  wi; 
prospects  of  increasing  business  makers  are  showing  an 
inclination  to  put  additional  furnaces  in  blast.  The 
lilasgow  market  for  pig-iron  warrants  has  been  lirmcr 
■n  C"<xl  advices  from  the  St.iles,  where  stocks  are  being 
l.iruciv  drawn  upon,  and  on  reports  of  shipbuilding 
.  .1  dcrs  lor  the  Clyde. 

Ixad   h.«  been  rather  a  dull  spot,  the  large  arfiv  r 
having  kept  prices  at  a  low  level,  but  there  has  been  sot 

■  -I  quotation  of  ;tll  17s.  6d.  Thg 
„».  £t:,  ;  Enghsh,  £13  5». 
There  ,1s  little  fresh  to  record  in  connection  with 
Spelter.  Producers  are  so  well  sold  that  they  have  again 
r.)ised  their  prices  and  quote  only  for  distant  delivery. 
^■i-..Urria\-s  quotation  was  (2$  ordinaries,  and  a  shade 
higlitr  lor  spevials. 

The  Coal  market  shows  a  tendency  towards  higher 
prices  p.irticularly  in  the  case  of  steam  descriptions,  the 
the  Admiralty  requirements  for  the  near  future  being  of 
.1  licavy  ch.iractcr.  On  the  strike  in  Westphalia  there  is 
als4i  .Ciwd  buying  of  second  class  coal. 


IRON,    STEEL,    PIG- 
IRON,  Sec. 

SCOTLAND. 
Messrs.   David    Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B..    jk;-  j, 
follows.     I'rices  dcli^'crcd  ni  Gliisgow  or  f>|iiiil  ; — 
Steel '  £   a.    d. 

Siemens'  Steel  PlaUs,  Marine  Boiler  yuality 6  15    0 

Ijind         ,.  6  17     6 

8hip  (Quality  Plates .5  17     6 

Siemens' Steel  Bars.  Boiler  yuality     **  *^    5 

Ship  6     7     6 

,,     Angles 6    7    6 

Manufactured  Iron : 

Bars    -Dalzell  

„      Best   

„         ,,    Horseshoe 

Angle 

Best  Angle 
Best  Beat  ... 

Extra  Best    ..     

Usual  terms  and  extras      Special  rates  for  deUvery  in  England 
and  ctport      Ttio  ulmvc  price-  subject  to  ivltonilion  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wi8haw, 
quote  as  under  (prices  are  delivered  Glasgow  or  equal)  :— 

Steel  Angles  (Glasgow  ^  Steel) 

•eel  Ship  Plates  (Glasgow   Iggf  Steel)  5  17    6 

Steel  Bars,  Ship  Quality  (Glasgow'^  Sled)    6    7    6 

'  irs.  Boiler  Quality  (Gla-sgow  ^  ^ 

Steel  Lnnd  Boiler  Plnten  (OlasROw  JJf     jjjf 

SV  •■:  

-        NI  vrineBoUctPUu^tG;..  ^    ■  "^  ^ 


1.    i 

6 

6  12 

6 

6  1-i 

6 

6     2 

6 

8  12 

6 

7     2 

6 

7  12 

6 

£    s.  d. 

5    7    6     par  ton. 


6  17    6 


l>«r  cent,  discount.      Extras  »s  per  sundard  list. 

,  ,    i^i:.    -_    ._   I-..  .i.,rid  and  for   -^p--'      TK.. 
.;  notice 

John   Spencer  (Coaibrulge).  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B..  i'.- s  -  1    *    d. 

Bars— PhofO"    — 6    8  0 

B«t 6  1.1  0 

7    .S  0 

7  la  0 

-•-  -  6  15  0 

7  15  0 

8  .1    0 
6    5    0 

I  •      "virap  lUve;  7    5    0 
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£    s.  d. 

Anarles — Phanix      6    5    0 

„        Best    6  15    0 

Extra  Best    7     5    0 

Gas  Tube  Hoops — rhunix  Best  6  15     0 


Plates— PlKinix 


Best  Boiler 7  10    0 

Best  Best  Boiler  «    0    0 

Extra  Best  Boiler  '••     0     " 

Boiler    Tube    Strips— Phanix  Best  Best   8     0     0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly 

Messrs.  R.  Peldtmann  and  Co.,  of  Glasgow,  quote 

Commission  extra). 


Pig  Iron  : 


No 

£  s. 


Coltncss,  f.a.s.  Glasgow 3 

Gartsherrie , 2  19 

Summerlee ,,    2  19 

Carubroe    ....       ,,    2  15 

Langloan    ,,    3     4 

Calder 2  19 

Clyde  2  19 

Glengarnock,  f.o.b.  Ardrossan 2  19 

Eglinton   ,,  2  15 

Dahiifllington,  ,,  Ayr  , 2  15 


Shotts 


Leith    2  19 


No  3. 
£  s.  d 
2  15 
2  14 
2  14 
2  13 

15 

14 

14 

13 

13 

13 

14 


NORTH   OP   ENGLAND. 

Messrs.  'W.  Whitwell  and  Co.,  Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£     s.  d. 

W.W.  ^"»  Bars     6  12     6 

W.W.  Best  Bars   7     J  6 

W.W.  Best  Best    7  12  6 

W.W.  Best  Best  i?est .s     2  6 

W.W.  Best  Shoe  7     2  6 

Thornaby   "^^  s     2     6 

Thornaby  Best s  12  (i 

Thornaby  Best  Best    9  12  6 

Whitwell  Special  Admiralty  Cable    10     •')  0 

Special  Chain  Iron  9     5  0 

Tube  and  Nail  Strips  (i  15  0 

W.W.  "^  Angle  Iron  6  15     0 

W.W.  Best  Angle  Iron    7     5     0 

Tec  Iron,  to  S-inches  United 7  12     li 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote :_  j^^,„  m^g, 

£   s     d.  £  s.  d. 

Crown  (BNF)  liars G  10    0  7  0  0 

Angles    7     0     0  7  10  0 

„          ,,      Toes    7  10    0  8  0  0 

,.     (WIW)  Hoops     7    0    0  7  10  0 

,,          .,       Sheets    7  10     0  8  0  0 

Ordinary  Sizes,  K.A  S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  W^ilden  Works,  near 

Stourport,  quote  :  — 

Singles  Doubles 

20G96in.  21  G  to  24  G 

by  SBin.  96in.  by  86in. 

per  ton.  per  ton. 

Black  Sheets :                                     £    s.    d.  £    s.    d. 

"Vale"  10     0     0  10  10     0 

••Shield"   10  10    0  11  10    0 

••Severn" 1110    0  12  10    0 

••  Baldwin  WildenB." 12  10     0  13  10     0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal    18  10     0  19  10     0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to60in..  Doubles  to  56in.,  Lattens  to  46m, 
Extra  lengths,  Single3  to  lU8in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets : 

£     s.  d.  £     s.  d. 

No.  3  Lead 13  10  0  14  10  0 

S,V,  Lead   ._ 15     0  0  16    0  0 

No.  STerne   15    0  0  16    0  0 

S.V.  Terne 16  10  0  17  10  0 

Singles  Doubles 

20  G  21  to  24  G 
to  108  to  91! 

by  36in.  by  36in. 

per  ton  per  ton. 

Tinned  Sheets :  £■    s.   d         £    s.    d 

Best  Coke  (Finish)     28     0     0  29  10     0 

„     Charcoal  (Finish) 30    0    0         31  10    0 

Extra     „  ,,         32     0     0  33  10     0 

Cotton  Can  Tin  Sheets  to  :i9in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "  Cookley,  K  "  Best  Charcoal,  .£1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  exlia 
throughout  for  all  brands. 

At  works  less  2i%  for  cash  monthly,  10th  inst. 

Galvanized  Corrugated  Sheets  : 

"  Ph(inix  "  Hrand,  24  (1.,  f.o.b.   London,  in  £    s.  d. 

Bundles  1115  0    per  ton. 

••Blackwall"   Brand,   26   G.,  in   felt-lined 

cases  for  .'Australia,  f.o.b.  London 14     7  6        ,, 

Galvanized  Working  Up-Sheets : 

£    s.     d. 
24  G..  f.o.b.  London,  in  Bundles 13  15     0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote  :— 

£   s.  d. 

Crown  Bars 6  10    0  per  ton. 

Best  Bars  (I  to   Bin.  wide,  above  \  in. 

thick,  J  in.  to  4  rounds  and  squares)     7     0     0        ,, 

Anglos  6  15     0        ,, 

„      Best 7     5    0 

T's    7    0    0:,, 

„  Best  7  10    01(  ;„ 

BestShoelron    8    0    0 

,,     Uivetlron    8    0    0 

„     Best  Kivet  (Special)  9    5    0 

„     Cable    9     5     0 

,,     Screwing 8     5     0        ,, 
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U«at  Turniii)! 

I'UlioK 

Be«tB««t 

,,     Treble 

dates 

Best  rUlei 

Uoilcr  IMatos 
..     Beat  Boiler  IMates  ... 
Trelile  Best  Boiler  Plates  ... 


H 

9  1 
10  5 
7  10 
s  0 
1  10  0 
9  10  0 
I'     0     0 


9    d 

0     0  |>cr  ttiii. 
5     0 
-.0 
5     0 

0 

0 


WALES. 
Works),   Ltd., 


Cordes  (Dos   Works),   Ltd.,   of   Ne'wport,   Men., 
quote  '•  Star  "  brun>l  patent  wrought  nails,  steel  nails.  Ac 

Discounts— 

45  per  leiii  ofT  1  inch  to  3inch  strong  rose  and  all  line  ro^e  and 
fldy.  ami  -(.ly    pound 

40   per  cent.  olT  3^  inch   to  'inch   strong  rose  and  lOdy.  and 
■JOdy.  pound 

40  per  cent  olT  all  sharp-pointed  nails. 

Delivrreil    in   lots  o(   4  cwt.  and   upward.i      Extra  2J  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose.  Hat  points,  Sinch  to  Tinch  basis  : — 
i  tons  9/3  per  cwt. 
t  cwt.  lots  and  upwards  9/6  per  cwt. 


d/d  any  Itailway  Station 


Steel  cut  nails,  3-inch  basis— 

i  tons  M/.  per  cwt.  | 

4  cwt.  lots  H/3  per  cwt.       ) 
Slit  rods  (iron)  £7  10s.  per  ton.  at  works  (or  2-toa  lots. 


d/d  any  Railway  Station. 


Coke  Tin-plates. 

C  !•'/  \>y  11  1J4-.  no  lb 
C  JO    by  10  2-J.'is  l.')5    ., 
C  20    by  14  llis.  108    „ 
C  -M    by  aO  USs.  316    .. 

Charcoal  Tlnplates  : 

I'       1  US    11   ll-^    lO.H    11)    ■ 

■UV" 

■•  Jumbo  ' 

"  Lydbrook  "    ... 

"Lydbrook"    .., 

■  Alliiwiiv  " 

Per  Itox 
fo.b 
Wales. 
£  s.    d. 
0  13    0 

0  18    3 

0  12    6 

1     .-.    :! 

0  13     3 

IVIEXALS 

Messrs.    French    and    Smith,    147.    Leadenhail 
Street,  and  11,  Oldhall  Street.  Liverpool,  quote.  - 

TIN. 

Tin:  £    «     d         £     »     d 

English  IngoU^.  f.o.b 

Dis.  1J„4  1% 131     0    0  to  131   10    0    per  too. 

Engli.sh  Bars,  f.o  b 

Dis.  1J%*1'V, 132    0    0  to  1.32  10    0 

Straits       G.M  K..      ca.sh 

Warehouse.  Net  130    0    0  to  130    5    0 

Strait.s  (i  M.B.,3  months. 

Warehouse,  Net    ISO    7     B  to  1.10  10    0 

Austrnliun.   Mr    BischofT. 

Warehouse,  Net  130  1. 'J    0  to  131     0    0 


IMessrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35.  Eastcheap.  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  C-wmbwrla, 

qOoU' 


C 

Pountney 


Ulli,  London,  B.C.,  quoiv.s 


lliirs    

\".;:->      

Tees    at 

Jo;,t^ Hi 

KuKoiii);  Standard! at 

Sh<«iiig  Bars at 

Tyre  Bars    at 

Half  Hound  Bar* at  5 

HoavT  Kails  at  4 

Lisht' lUils  at  4 

Structural  Steelwork  : 

Prices  on  upplication 


At  I  IT 
at  4  IM 
at  5 
at  4 

5 

6 

a 


6  per  Ion. 

6        .. 

0 

0        .. 

0 

0 

0 

0 

0 

6 


Copper : 

Standard     G.M.B..     ciu-ih 

Warehouse.  Net  

Standard       G.M  B.,       3 

months.     Warehouse. 

Net 

English.   Tough,   Cake  iV 

Ingot,      Warehouses. 

Net 

English.      Best       Select. 

Warehouse  Net    

English,        Sheets       and 

Sheathing,  (.o.b..  Dis 


BELGIUM. 
L.     Faulkner.     Suffolk     House,      Laurence 


Prico.-.    quoted   are  in  £  stg.  and  per  ton  of  1,019  kos.  (2.240  lb  ) 

dolivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £     s.     d 

Blooms   ...  at  3  12    0  per  ton. 

BillcU  at  3  II     0 

Sheet   Bar^  at  3  16    0 

Finished  Steel : 


COPPER. 

£      s     <i 


£        5. 

69     0     0  to    69     2 


li    per  ton. 


69     7     6  to    69  10    0 

71  0    Oto    71  10     0 

72  0     0  to    72  10     0 


oi.i 79     0     0  to    ■*0     0     0 


English,  Sheets  (or  India, 

(o.b..  Dis.  24% 
Electro.  Warehouse.  Net  . 


76    0  0  to  76  10  0 

70    0  0  to  70     '•  0 

Ore^  ex   ship    0  12  Oto  0  13  Operunit. 

Regulu«,        Matte        and 

Precipitate.  t<i.   ship,         0  IS  .i  to  0  14  0 


YELLOW    METAL. 


Yellow  Metal : 


Shet'ts.    4   by   4    feet   for 
India  (.o.b.  Dis.  2^%... 
Sheathing      


£    s     d. 

1)    0    6}  per  lb 
0    0    Si 


SPELTER; 

t     ,.    a  £    8.    d. 

Silesian  outporls.  Net 24  16    0  to  26     0    0      per  ton 

Blende  of  W  „  Not  7    0    0  to    7  lo    0 

Calamine.  Net  :    .-     .  ■      7  12    « 

LEAD. 

i'     ,.    d.  £    *.    d. 

EngUsh    Pig,  Warehouse,  .,     -    . 

!„,,    ..*  IS     fi     0  to     13     7     6     per  t.in. 

Spanish,  ex  ship.  Dis.  54",,   13     0     0  to     is     S     6 

Lead  Ore  of  70",,.  Net      .    f.  12    a  to     6  15    0 


ANTIMONY. 

£     s.   d.  £  8.  d. 

Star  Regrulus.  (o.b.,  Dij.  ..  ^  « 

ji  3f,  10    0    to  87  0  0 

Ore'-W  V.eSihip.Dis.  2^    .     •<     0     0     to  9  0  0 

Crude,  ex  ship,  U:      ■»  13  10    0    to  U  0  0 


1*' 


QUICKSILVER 


Spanish.  7'ilb.,  Warehouse,  Nat 
Italian 


7  15     0  per  rt*«li 
7  14     0 
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COAL. 

LEICESTERSHIRE . 

The     Nailstone     Colliery    Company,    Leicester, 

quote.      Price  per  Ton  at  Pit    of    20  Cwt.,    with     J   Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 7     0 

Best    Hard   Steani   (hand   picked,   as    used    by   the 

Railway  Companies)    (J     " 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6     0 

Fine  Slack 0     6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The   Manners    Colliery   Co.,    Ltd.,    of   Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s.   d. 

Best  London  Brights 9  9 

Large  Nuts  (U  to  3J)    9  6 

Small  Nuts  (j"to  IJ)  6  0 

Rough  Brights    6  0 

Peas  (g  to.?)    5  0 

Slack    3  6 

Smudge    2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

,,     Nuts  7  3 

Hards  (Gosd  Steam  Coal)     8  0 

Bakers'  Nuts  (1"  to  2")  6  6 

Slack    3  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

Best  Main  Coal 10     6 

Best  Silkstone 10    0 

Best  House  Coal   K     C 

Best  House  Nuts , ,S     0 

Treble  Screened  Cobbles 7     9 

Best  Cobbles 7     3 


NOTTINGHAMSHIRE. 
The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit : — 

Digby  Coal: 

Steam.  s.    d. 

Best  Himd  Picked  Hard  9    0 

Steam  Hard     7     9 

Hard  Nuts  7     Q 

Gedllng  Colliery. 

Hioii  IIazki,. 

London  Brights,  4  to  8  in.  cube 12     0 

Large  Nuts,  2  lo  4  in,  cube  9     6 

Small  Nut.s,  ;  to  •_>  in.  cube 5     G 

Steam. — Tor  Hahd. 

Best  Hard  9     0 

Hard  Steam    8    0 

Cobbles    7    Q 


OIX^S. 


CHEMICALS. 

Messrs.    S.   W.    Royse  and    Co.,    Albert   Square, 
Manchester,  quote : 

£    s.  d. 

Acids:  Oxalic 0    0  2J  per  lb. 

Picric,  Crystals 0    0  11         ,, 

Tartaric  at  Manchester  .. .     0    0  lOJ      ,, 

£     s.  d. 

Acetateof  Lime:  Brown  at  JIanehester  net    8    5  0  per  ton. 

Grey  „  ...  11     0  0 

Alumina  :  Alum,  Lump,  loose 5    5  0       ., 

,,         ,,         in  casks  5     7  6       ,, 

,,     Ground,  in  bags  5  15  0 

Sulphate  of  Alumina,  14%   4  10  0 

Ammonia  :  Carbonate 0     0  35  per  lb. 

Muriate   Grey    f.o.b.  Liverpool  24     0  0   per   ton. 

Sal-ammoniac, Lump,  Ists, del'  U.K.  42    0  0        ,, 

,,      2nds,         ,,  40     0  0 

Sulphate  f.o  b.  Liverpool  12  15  0        ,, 

Arsenic  :  Best  White  Powdered    net  12    0  0 

Bleaching  Powder,  3.5%  4  10  0 

Borax:  Uritish   Kefined  Crystal ,     12    0  0 


Coal  Tar  Products : 

Benzole,  50  90% „ 

90"/ 

Carbolic  Acid  Crystals,  34  35'  C. ...    ,, 
39/40°C.  ...    „ 
„     Liquid,   97  99%    ...    „ 
,,     Crude,  62*%  at  60  F. 

f.o.b.     ,, 

Creosote,  ordinary  good  liquid , 

Naphtha,  Crude,  "20  %  at  120'  C 

,,      Solvent, 90%  atl60°C.f.o.b  „ 

,,   95%  at  160"  C 

,,   90%  at  190°  C 

,,      llectified,  flash  point  over 

73"  F f.o.b.    ,, 

,,      Rectified,  flash  pointover 

100°  F f.o.b.    ,, 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    ,, 

Copperas:  Green,  in  bulk  ,, 

,,        barrels  f.o.b.  L'pool  ,, 

Cake ,, 

Copper:  Sulphate 


0  0  8   per  gal. 

0  0  94     ,, 

0  0  64  per  lb. 

0  0  74     ,, 

0  0  9  per  gal. 


0  2     0 

0  0     IJ 

0  0    3 

0  0    8J 

0  0    9i 

0  0  lOi 


0    0  11 

0  10 

1  12     6  per  ton. 

0  12    6 

1  19    0 
12     6 

23    0     0 


Cyanides  :  98,,  minimum  f.o.b.    net     0    0  8     per  lb. 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

,,  Foreignc.i.f  L\K24     5  0 

Grey  21  13  0 

,,  ,,        Brown  at  Manchester  16  10  0        ,, 

Nitrate 24     0  0 

Litharge,  Flake 15  10  0 

Powder  16    0  0 

Red    Lead,   Genuine,  c.i.f.  London 

less  8%  15  10  0 

White     ,,  ,,  Dry     ,,       „       ,,  16  15  0 

NaphthaCWood):  Miscible,  60o.p 0    2  10  per  gal. 

Solvent 0     2  7 

Potash  :  Bichromate...  delivered  England...    0     0  3    per   lb. 

Carbonate,  90/92  %  ...  c.i.f  Hull  ...  18    0  0  per  ton. 

Caustic,  75/80  %    ,       ,,     ...20  10  0 

Chlorate  net    0     0  3^^  per  lb. 

Montreal in  Store,  Liverpool  35    0  0  per  ton. 

Prussiate,  Yellow net    0    0  4}g  per  lb. 


lANUAKY    .'O,    |i^)5 
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i'>i 


Soda :    Aih,  Caustic,  48  " 

„    Carbonated, 

AlUli) 
,.     Bleachers' 


u,  Ordinary   ...  ,, 

Retinod 

4rt  ■>„ 

6S   °,     (Ammonia 

net 

ItcUned     Cnuetic 

80/5a  % net 

Caastic,  White,  77  % „ 

..      70% 

.,      60% 

Cream,  60  "X 

Crystals,  in  bags   

,,  barrels  

Acetate  o.i.f.  Hall  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England.  . 

Chlorate   net 

Nitrate.. .ex  quay  Liverpool 

rboHphate 

I'ru.'^-'iate   net 

Silicate.  Solution,  HO   Tw 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

Sulphur:  Recovered    

BoU   

Flowers 

Zinc  :  Sulphate 


£  8. 

S  S 

•>  S 

5  10 


d. 
0 
I) 
0 


per  ton. 


TIIVIBER 

Messrs.  Alfred  Dobell  anU  Co.,  Liverpool,  quote: 


I  10    0 


t;  10 
10  10 


10  10 
t;  1.5 


0 

0 

6 

6 

0 

0 

6 

0 

(I 

•>\      per  lb. 

3-lf  per  lb. 

0  per  ton. 

0 

3$  per  lb. 

0  per  ton. 

« 

0 

II 

0 

0 

0 


COLONIAL  WOODS. 
Timber. 

i. 

Quebec  Square  White  Pine...   percub.  (t.  0 

l^uebec  Waney  Boiird  Pine...  ..             0 

St.  John  Pino,  IM  in.  average  0 

Lower  Port:!  I'inc ..            0 

(Quebec  Reil  Pino ,,             0 

Quelicc  Oak,  Ist  quality ,,            0 

(Quebec  Oak,  2nd  quality    ...  0 

.\sh     0 

Elm    0 

Hickory 0 

Quebec  Birch    0 

St.  John  Birch 0 

Birch  Planks ..            0 

Spruce  Spnrs  0 

Deals. 

1st  quality  Quebec  I'liie     ...  per  sld.     22 

2nd    do.            do.           ..          17 

ard     do.            do            ..  11 

St.  John,  N.H.,  etc.,  Sprue-  6 

Lower  Port.s  Spruce '"> 

Spruce  Boards 


■1.  1- 
'J  to  0 
S        0 


.1    u 
3     9 


1 
1 
•t 

1 
1 

3 

2 

1 
1 
0 
0  10 


:»  .1 

2  6 

2  3 

3  'J 
2  6 
2  :i 
2  0 

0  II 

1  0 


10  0  toS2  10  0 

0  0      22     0  0 

10  0      13     0  0 

10  0        6  15  0 

0  0        6  10  0 

10  0        6     0  0 


MINERALS. 

£    s.    d. 

Barytes  :  Lump  Carbonate.   90/92"„   3  10    0  per  ton. 

Sulphate.  No.  1,  White 2  1.5     0 

China  Clay  :  of  various  qualities  (or  all 
purposes  :  prices  from  about 
11/-  to  about  ;t0,'-  per  ton, 
(.o.b.  Cornwall :  stocks  also 
kept  nt  Huncomund  Preston. 
Quotations  given  carriage 
paid , 
Chrome   Or©  :    Basis   .50",,    c.i.f.  British 

Porta ,»     7     6 

Manganese:  Lumpci.f.  Liverpool  lOjd.     per  metallic  unit. 
Ochre:  IrenchJC.  (.o.b.  Rouen,  net     2     ,5    0  per    ton. 

,.     JK   5  10    0 

Talc:  (Kronch  Chalk)  c.l.L   Liverpool     3  10    0        ,, 


OILS,  etc. 

£    9.    d 
Aniline  Oil  mt    0    0    1}  per  lb. 

Salt  ..     004 

Castor    Oil  :     Kr.  ncli.    l-i    [ire->iirp.    (.0  b. 

Marseilles  les-i  1J'\, 20  10     0     per  ton. 

En^-li.sh.  let  prcisure,   (.o.r. 

Hull,  less  2J'\. 22    0    o 

Cocoa  Nut  Oil:     Ceylon,   ex    store  Man- 

cheater net  3(1    0    0 

Cochin,  ex  (tore  Mao- 

cheater net  ;J2    0    0 

Cotton    Seed  Oil :  Retine<l  at  Hull,  less 

2i  \.  naked   12  17     S 

Edit)  e    at  Hull,  less 

•21%  naked  l;t     7    C 

Glycerine  :  Crude.  H0%    net  :U    0    0 

Linseed  Oil:    IU« at  Hull,  less  21% 

naked  12  12    6 

Boiled at  Hull  less  31% 

naked     13  13    ti 

Starch:    American   Pearl  .  at   Manchester, 

net     9     0     0 

Dextrine Is    0    0 

I-arina 15  15    0 

Shellac:    Standard  TN  orange  spot     18.>/-      per  cwt. 

Turpentine  ;  American at  Liverpool  38  10     0  per   ton. 

Russian    at  Hull.,  net  1^<  10    0 


UNITED   STATES,  etc.,   WOODS. 
Pitch  Pine. 

£     s.    d  £  s.  d. 

Eevna percub.  ft.  0    1     8  to  0  1     .S 

Sawn 0    0  10        0  18 

Planks.  Stowa;;.-  0     0  10        0  10 

Boards,  Prime  per  std.    12  10    0      16  0    0 

Oak  Timber                            ■  percub.  (t.  0    16  0    2  6 

Oak. Planks    0    16  0    2  1 

East' India  Teak per  load  12    0    0  15    0  0 

Greenheart »5  15    C  7  10  0 

EUROPEAN   WOODS. 
Timber. 

i     ~     .i  •  i 

Riga  Redwood percub.R.  0     1     9  to  0     J     3 

Dantzic    and     Meciel     Fir. 

Crown     0    2     1        0    2     6 

Dantzic    and     Memel     Fir. 

Middlin)-  0 

Stettin    .  <» 

Sw€>dish  0 

Hipi  Wliitew.xHl       .  0 

Norwiiy  Miiiii.i;  Tmil'i  1  0 
Dantzio   and     Stettin,   cl> 

Oak 0    2    6 


1 

9 

0 

1  11 

1 

9 

0 

1  11 

1 

2 

0 

1  4 

1 

3 

0 

1  6 

0 

9 

0 

0  10 

0     3     0 


Norway  Spars 

Deals. 

Rod    Archangel  and  Onega. 

litqunHlT 
R.-.1    ■  '  i     " 

■J  I 
Red 

3t 
St.  1 

Do.  2nd 

Oe6e   

Wyburg  . 
ricahorg 
Qothenburg 


0     1 


0     I 


pwsta     10    0    0     31    0    0 
16    0    0      IT    0    0 


13 

10 

0 

15  0 

0 

16 

0 

0 

17  10 

0 

0 

0 

15  0 

0 

0 

0 

17  10 

0 

0 

0 

U   10 

0 

0 

0 

13  10 

II 

0 

0 

17  10 

0 

I(,4 


PAGE'S     WEEKLY. 


Jani-ary  20,  1905. 


SELECTED    PATENTS. 
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(.  ot'in  o/S/iecifkations  may  be  ,blainal  at  the  Patent  Office  Sale  Branch,  .'5,  Southampton  Buildings.  Chancery  Lane,  II'.C,  at  the 

uniform  price  of  Sd. 
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28,773.  F.  J.  Cole  and  C.  J.  Mellin.  London.  Dtc.  2gih 
—  linprovciiK-nt  in  --ii.ini  bi-ikr  supLThcalers, 

28,799,  F.  Hodgkinson.  London.  U^^.  2c,th.  —  Ini 
pruvfinciits  iti  or  rcljting  to  HiiicI  pre>*siire  turbines.  (Date  .ipplictl 
fiir,  [an.  20th,  1904) 

28.803.  H.  Lenz.,  London.  Dec.  2(jth.— Improvements 
rcl.Uabk-  t<>  variable  velocity  steam  nr  i;a^  lurbtncs.  (Date  applied 
fi>i ,  Aui;.  5th.  1904.1 


28,807.       F.    Jottrand.     London. 

unproved    nietlnKi    01    app.f  .itii-.    t'n    ^iittini. 
metal  articles. 


Dee.    2qth — A    new    or 
pipes,    plates,   and    other 


28,810.       E.     Langheinrich,     London. 

pr<iveniciu»>  in  pumps. 


Dec.    2<jtti.— Im- 

th.     Impuncmcnts 

30th. 

3oih — Improvements 


28.893.  D.   R.  Todd.  Glasgow, 

in  lAatcr-tubcbtjilei^. 

28.894.  S.  Couper  and  J.  S.  Millar.  Glasgow.    D^ 

Am  inipri>\(,il  bupi-rlKatcr  tor  sti.tni 

28,907.    C.  G.  Day.  Manchester.    U< 

in  steam  traps. 

26,921.  C.  Wamser,  Germany.  Dec.  30th.— Improved 
appliance  for  uutoni  ttically  closinj^  the  smoke  slide  on  opening  the 
lire  door  of  steam  boiler  (urnacts. 

28,924.  A.  Brake,  London.  Dec.  30th.  -Impruvcments  in 
apparatus  for  hiatni^  water.      {Mauri  liros.  anil  Thomson.  Sew  South 


28,941.     A,    Clark,    Glasgow. 

'T  turbine. 


Dec.  30th.— Rotary    engine 


28,957.  N.  Vicente,  London.  Dec.  30111. — Improvements 
in  and  comuited  with  (U--tributing  vahvs  of  stiim  engines. 

23,972.    Sir.  J.  I,  Thorneycroft,  London.    Dec.  30th,— Im- 

proieineiils  in  watei-tubc  bu.krs, 

29,978,  J.  E.  Evans-Jackson,  London.  Dec  30th.  lm 
provemciit  in  turbine  pumps.     iTuihtnc  Pumf>  Company,  U.S.A.) 

29.031.  £.  Edwards,  London.  Dec.  30th.— Improvements 
in  oil  or  gas  engines, 

29.032.  G.  Harris,  London.  Dec.  30th,  Improvements  in 
agriciuliital  machinery. 

29,060.  L.  Renault,  London.  Dec.  30th,  Improvements  in 
eorine»li.Hi  with  to  .ilii'd  optratiiig  gear  lor  valves.  (Dtte  applied  for 
July  lOth  190.}.) 

29,090.  J,  Flelschmann.  London.  Dec.  30th.  —  Improve- 
ments in  or  relat'ng  lo  automatic  cricks  or  valves. 

29.102.  A.  A.  W.  van  Reede,  London.  Du.  wlh— Im 
pri>vcments  in  safety  valvis 

29,105.  R.  H.  Davis  and  Sie^e.  Gorman  and  Co., 
Ltd.,  London.     Dee,  3olh.    -Improvements  in  air  pumps. 

29.134.        C.    F.    de    Kterzkowski-Steuart,    London. 

Dee   30th  -    Improvements  in  and  rcl.itini;  to  sitani  gc-nerators, 

29,' 71.  W.  J,  Greaves,  London.  Dee.  3oth.-lmprove- 
meots  in  the  Hues  of  the  boilers  oi  steam  generators  and  in  the.irrangc- 
nienl  of  water-tubes  therein. 

29.173,  P.  Kestner.  London.-  Dec  31st.  -Improvements  in 
steam  ir.tps  app.icabic  also  to  auto.-ii.itic  valves  for  rcgulatmg  the 
now  of  liijuids. 


29,230.    E.  W.  Robey,  and  A.  Rink,  London.    Dec  31SU 
I  mp  ..vcnuTi!s  in   automatic  draught  regulating  apparatus  f- ir  steam 
boiler-  and  .itlur  furn.u  i.v, 

29.232.     J.   C.  Merryweather  and  C.  J.  W.  Jakeman. 
London.     Dec.  3isf  — Impr.'vcnicnts  in  steam  engines. 


Dec.  31st,— Improvements 


29,280.    J,  W.  Cloud,   London. 

relating  t"  marme  propuisiun. 

29.318.  F.  L.  Croft.  T.  A.  Perkins  and  F.  Croft,  Brad- 
ford. Dec  31-t —Improvements  in  or  relating  to  the  bearing  of 
^halting  and  tiie  viipp,,[ts  theret"'-r. 

29,391-  P.  Mickelheit,  London.  Dee.  31st. — Improvements 
relating  ti.  separ.itors  lor  removing  oil  fr'nn  steam. 

29,399.    A.  Bagshawe,  London,     Dee.  3ivt. — Improvements 

in  or  connected  wilIi  lilt  hoists    or  eiev.itjrs, 

29,426.  D.  B.  Morison,  London.  Dec.  31st. — Improvements 
in  apparatus  for  cleansing  sieam  and  healing  water. 

29,451.  W.  E.  Evans,  London.  Dec.  31st  ^Improvements 
relating  to  steam  heating  apparatus.    (C.  H.  Mann.i,  Gcrtjuiny  ) 

29,536.    J,    W,    C.    Prochnow.   Kingston-on-Thames. 

Dec.  31st. —  Improvetl  gauge  cock  for  steam  boilers 


29,548.    N.  Foley.  London.    De 

relating  U>  slt^m  traps. 


3 1st.  — Improvements  in  and 


29.559,  T.  Do^vnie,  Liverpool.  Dec.  31st — Improvements 
in  or  comieiled  with  ste.un  generators  and  other  luruaccs. 

29.560.  T.  Reading  and  A.  J.  Houghton,  Liverpool. 

Dec.   31SI.     Improvements    in    pist()ns    and    piston   valves   .md    their 
packings. 

29,563.  J.  Butterworth  and  Lancaster  and  Tonge, 
Ltd.,  Manchester.  Dec.  31st.  -ImprovcTiienlv  m  piston  and  Jike 
rings. 

29,574.  P.  Dawson,  Glasgow^.  De^.  31st.— A  combined 
induced  dr.iughl  and  smoke  annihilatihg  appliance  for  ships. 

29.596.  E.  Bennis.  Manchester.  Dec.  31st.— Improvements 
in  furnaces  for  steam  gener.ilors  and  other  purposes. 

29.597.  E.  Bennis,  Manchester.   Dec.  31st. —Improvements 

in  turnaces  for  steam  generators  and  oJicr  purposes. 

29,629.  H.  Scbarbau,  Manchester.  Dec.  31st— Im- 
prove.uents  in  multiple  steam  or  gas  turbines, 

29.651.     H,  Cruse,  Manchester.    Dec.  31SI.— Improvements 

m   \\'.it(.r  tube  boilers, 

29,654.  G.Johnston.  Glasgow^.  Dec  31st. — Improvements 
in  connecting  rods, 


RECENT  SPECIFICATIONS. 

DOCK    GATES. 

Sir  W,  G.  Armstrong,  Whitworth  and  Co.,  Ltd.,  and 
Roger  Wright,  of  New^castle-on^Tyne,  leb  12.  1(704. —  Dock 
gates  as  ai  present  usu  illv  conslrucied  arc  provided  with  a  heel-post, 
CO  isis  ing  of  an  *ppro.\im.itely  semi-circular  baulk  of  limber  constitu- 
ting the  pivot  about  which  the  i*ate  turn,  and  forming  a  w.iter-ti,ht 
joint  bewcen  the  edge  of  the  g.ite  and  the  a  Mitmeni.  To  obviate  the 
disadvantages  o'  this  form  of  g  <te.  espc  iailyiii  the  larger  sized  gates, 
this  inventnm  de-ii  ribis  a  gate  in  which  ihc  heel  post  is  entirely  dis- 
pensed with,  the  edge  of  t  le  gite  itself  being  m.ide  o'  an  app  oximately 
semi-circular  fo'm  and  bein*;  f  tcetl  wiih  ti  'her.  Tne  construclio  1  is 
prc'crably  as  follows  :  The  eate  is  as  usuni  a  hollow  structure  binlt  up 
of  meld  plates  stiff  ntd  with  horizontal  ribs.  At  the  si  le  of  the  gate 
next  the  abutment  these  plates  a  e,  ace  rd  ng  to  this  invention,  bent 
into  the  arc  of  a  circle  of  such  a  radius  as  to  give  ample  bearing  suriace. 
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Thet'tirTnl  ^dc  o(  Ihc  KJtc  Uillflcnrd  by  hotl/onlal  pl.ilc«  nr  tllnincd 
InlholtnlorminKthc  •Mc  and  proletllm:  railljlly  ln»Ard«  and  by 
vtctlcali.ulUI  i!u»«l  plalc»luiedb«l>-^- ' '  -'"''  "'-      1"' 


TURBINES. 


invenl;..n  r<rL 


£.  T.  Pollard.  London.  ■    '-i 

lo  liiittl  pTc»^Hi(.- turtM..r%,    .1  m 

wtiKh    the   c.tpjiiKUi-    i-nc^..  -   >* 

uUltM:d  to  the  uliiK*^'    "'■'  <!« 

a   turbine  of  Inexpc:  -n- 

%tiluted  of  a  ».  rie*<'t  n- 

iirv  ""  . .    in   M  >i  .  '.  :rd 

..1  til 

It  -it: 

nuv-       i  ■■-  I  ■ ^    .........  ci 

consvculivt:  nnfii    ihey  -irc  never  *o 

that  the  ^t«am  in  the  port  oi  3u  •> 

pott  nfthe  ni-xt  ntovin^  rlnfi  untiK    ....    -■.     • ^  ,    ..    ..he 

prcccilin^  nifivinc  rintf  i«  cut  ofi.  Hy  «ucti  mc3D%  the  Mrani  lu^«  an 
abutment  .ijiainst^uchNt^tionarvrtoCon  which  It  cjorc-acL   Preferably 


outer  curved  Mirf.icc  of  the  ed^e  nf  the  (•ale  ift  facctl  with  st;*vc-shaped 
haulki  oi  timber  boiled  t.»  it  and  prevented  from  moving  langcntlally 
by  vertical  angle  pieces  whtch  .il^o  lurthcr  sliffea  the  ciirved  tdgc  of 
the  gate. 

STEAM  CONDENSERS. 

C.    Dar  and  W.  A.  Dexter  of  The  Mlrrlees    Watson 
Company.  Ltd.,  of  GUsgow.  N*<>v.  t.  lox*     -  hi-,  invcnlion  con- 

msIn    ■   .■     Mi;-  i»  V!  "•■  mm"'-*.!  .•t.ii-.ilint;  With  the  air  and  water 

In  .»  1  y.T  ill  which  the  >tcam  and 

wai  combinattnn  <>(  a  wet   air 

deal   with   b<itb  air   and 


pu.-.. 

Walt  I 


ittl  . 


puicp  ol  \hv   ilry 


I  he  fotmer  pump  will  deal 


(r. 


ntm 


with  Ih.-  while  r(  thr  vntrr  nf  rnrtl.-n<.i(lnn  nnrl  lhcc.-mdrn.ilnc  ^r^Ic», 

|.>C'  .  .■■■■'•, 

th. 

p,,,.,  c 

IIk  air 


% 


the  number  of  p  vt*  In  the  lir>l  ring  U  exceeded  bv  the  nofnbcr  to  the 

llu'   mllll^l-^   nf  p■^r:'!   N-^n;;  - ttvv-r">!rr!v  (ncTea*  d  *n   the 

»tc 
.to 


m\t  iini;. 


the  bUc^ktidiiiK  im^>- 


CALENDARS  AND    DIARIES. 


W'c  h.ivc  received  from  Ihe  Wliilin.in  .iiid  K.iincii 
MamilactiiriiiH  Company,  an  atlraclivc  wall  calendar,  the 
iipPL-r  part  or  which  i*  a  picture  by  Mr.  \V.  \VaU<in, 
repre-icntinfi  a  croup  01  sheep  i>n  a  mounUin  side.  \Vc 
are  reminded  thai  the  firm's  Kurore.in  sales  ajjenl  is 
Mr   Theodore  Butler.  o(  149,  gueeii  Viclori.i-»lrccl,  EC. 


nay 

,       Ic 

:ut 

cr, 

.      lid 


A  I1 1 

CtOiS  ' 

space  • 

inlormatinn    is    Civcii  reirardiiiy    tin 
j;as    and    water    pipes,    castir>.n   ta: 
caslinKs.  etc. 

A  highly  artistic  wall  calendar  reaches  ns  fmm 
Yost  Typewriter  Company.     T 
(rom  a  planter  model,  a  medalli 
reproduction  ol  the  Yost  machine. 

A  no  less  interesting  calend.ir  is  that  forwarded  by 
the  Lcidcnhall  I'rcis.  This  is  executed  on  parchment 
paper  with  p<)rlrail  ol  the  Right  Hon.  J  Kli/abeth 
Vi^couDtcss  Andovcr. 


the 
cd 
nt 
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NEW    PUBLICATIONS. 


NEW    CATALOGUES. 


"THE  FAN:" 

Includiii}^  tlic  Theory  and  I'r.ietice  of  Centrifugal  and 
.4xial  Fans.  By  Charles  H.  Innes,  M..\.  Technical 
Publishing  Company,  Ltd.,  Manchester.     4s.  net. 

Those  responsible  for  the  efficient  working  and  the 
designing  of  fans  would  do  well  to  make  themselve> 
acquainted  with  Mr.  Innes  profusely  illustrated  volume. 
Tlie  work  differs  considerably  from  any  other  book  on 
tliis  subject.  The  writer  adopts  the  theory  of  the  centri- 
fugal pump  and  applies  it  to  the  fan,  and  in  the  chapters 
devoted  to  a  comparison  between  theory  and  experiment, 
he  gives  some  interesting  data  to  show  that  his  theory 
agrees  with  the  results  of  experiments.  Specially  in- 
teresting are  the  descriptions  which  are  given  of  the 
centrifugal  fan,  the  Rateau  high-pressure  fan,  and  the 
Screw  Ian. 

"ELECTRIC  FURNACES  AND  THEIR  INDUSTRIAL 
APPLICATIONS. 

l-ty  J.  Wright.    .Archibald  Constable  and  Co.,  Ltd.    iS^.  6d. 

The  metallurgist  will  welcome  the  appearance  of  tliis 
singularly  complete  treatise,  which  is  calculated  to  m.ike 
an  admirable  companion  to  Professor  Moissan's  "  Le  Four 
i;icctrit|ue,' to  which  we  recently  called  attention.  The 
volume  now  before  us  is  probably  less  exclusive  in  its 
scope  than  the  former  ;  the  writer  has  embodied  in  his 
work  a  deal  of  information  quoted  from  sources  not  easily 
accessible  to  the  average  student.  Mr.  Wright's  volume 
presents,  in  a  concrete  form,  a  complete  record  of  the 
many  applications  of  the  electric  furnace  in  modern 
industry.  After  a  concise  account  of  its  evolution,  the 
writer  discusses  the  arc  furnace,  pointing  out  the  advan- 
tages of  three-phase  currents  for  electric  furnaces  of  this 
tvpe  ;  attention  is  paid  next  tn  lesistancc  furnaces, 
typical  processes,  and  calcium  carbide  manufacture.  An 
important  section  of  the  work  deals  with  iron  and  steel 
production  in  the  electric  furnace,  details  of  the  various 
processes  are  given,  and  a  number  of  authoritative  state- 
ments from  metallurgists  of  recognised  standing  are 
included.  Other  chapters  are  devoted  to  the  manufac- 
ture of  phosphorus  and  glass  by  means  of  this  furnace  ; 
electrolytic  furnaces  and  processes  ;  miscellaneous  elec- 
tric furnace  processes;  laboratory  furnaces  and  experi- 
mental research  ;  tube  furnaces  ;  terminal  connections 
and  electrodes  ;  eUiciency  and  theoretical  considerations, 
and  the  measurement  of  furnace  temperatures.  The 
illustrations  are  all  that  can  be  desired  from  a  technical 
standpoint,  representing  constructional  details  rather  than 
actual  views  of  the  objects. 

"YEAR      BOOK       OF      THE      SCIENTIFIC      AND 

LEARNED   SOCIETIES    OF    GREAT    BRITAIN  AND 

IRELAND.' 

A  record  of  the  work  done  in  science,  literature  and 
art  during  the  session  iyo3-l904  by  numerous 
Societies  and  Govermnent  Institutions.  Compiled 
from  ollicial  sources.  Charles  (Jriflin  and  Co.,  Ltd. 
7s.  ()d. 

This  indispensable  annual  has  now  reached  its  twenty- 
first  year  of  publication,  and  its  pages  bear  ample  evidence 
of  full  maturity.  The  brief,  but  accurate,  chronicle  of 
the  transactions  of  the  various  societies  during  the 
above  year  should  prove  of  incalculable  value  to  anyone 
engaged  upon  scientitic  research. 


From  Mr.  John  Thorn,  of  C;jiial  Works.  Palricroft,  we  havt 
received  ;i  c.italojjuc  ft"  Borin<i  Plants  :n  wtlich  are  described  and 
illustrated,  Percussion  and  Hand  Boring  Plants.  Smitlis  Tools  Steel 
Lining  Tubes  for  Boreholes.  Borellole  Pumps.  Diamond  Boring 
Plants,  etc.  Proiusely  illustrated  catalo.gues  of  Steam  Valvesaiid 
Fittings.  Water  Raising  Aopliances,  and  Waterworks  .Appliances 
are  also  to  hand  from  this  firm. 

The  Horsfall   Destructor  Company,  Ltd.,  of   Leeds  and 

London,  liave  i-suid  a  booklet,  iieiitlv  .uid  strongly  hound  in  green 
luien,  on  Ijcstiu  tois  The  lir^t  few  pages  of  inis  publication  are 
devoted  toa  list  of  ■'  Horsfall  '  Patent  Destructors  at  work  or  under 
construction;  alter  which  the  system  is  brielty  described.  The  bulk 
of  the  book  however  consists  of  full-p;ige  illustrations  of  Destructors 
erected  in  various  districts,  with  su  t.dile  descriptions  on  the  opposite 
pages. 

Pamphlet  No.  177  issued  by  the  British  Thomson-Houston 
Compan\",  Ltd  ,  is  devoted  to  l\]ieostalic  Controllei-s  and  Resistances 
and  supersedes   Pamphlet   No.  gi.       It   includes  several   Iialf-tone 

illustrations. 

The  Lahmeyer  Electrical  Company,  Ltd.,  of  109-111  New 
ti.xtord  Street  W.C  ,  have  issued  a  tour-page  kallet  (L)escription 
No.  28).  deling  with  tiieir  new  small  tlirce-pha^e  motors,  type  D 
and  Ds.  We  learu  that  these  new  motors  aie  fitted  with  imrroved 
patent  ball  hearings,  as  recently  I'lustrated  and  described  in  Page's 
\Veeki.v.  manufaettucd  by  the  Ueutschcn  Waffen- imd  Munilions- 
iabiiken.  Herliii.  by  meins  of  which  it  is  claimed  that  the  oil 
consumption  and  trictional  losses  .'re  greatly  reduced. 

Messrs,  J.  Hopkinson  and  Co  ,  Ltd.,  Hnddersrteld.  List  No.  240 
describes  the  lu  in  s  p.uei.t  "  Centre-l'iessure  "  Valve,  a  new  form  of 
stop  valve  for  turbines,  engines,  boilers  and  pipes.  This  paniphle-t. 
wtuch  is  well  printed  and  an-anged.  contains  several  diagrams  and 

t.ibles 

Messrs.  W.  F.  Dixon  and  Co.,  of  6?,  Percival  Street, 
M.inchester,  lorvva  d  circulars  calling  attention  to  their  Improved 
Metal  Bushed  Raw-Hide  Gear  Wheels  for  silent  driving. 

A  pictorial  publication  illustrating  Shop  Divisions  as  constructed 
bv  The  Xew  Ic\[>.nide(t  Metal  Company,  Ltd  ,  of  Stranton  Works, 
West  Hartlepool,  has  been  issued  tiy  this  linn.  It  includes  som.i 
e.vc,  llent  hill  tone  blocks  printed  in  sepia  toned  ink.  showing  inteiior 
views  of  different  works  in  which  divisions  mauuf.tclured  fioin  this 
expanded  metal  have  been  erected.  Amongst  others  we  notice  views 
of  the  machine  shop  and  ground  floor  at  ilie  works  of  the  British 
Westiugliouse  Electric  and  Manufacturing  Company,  Ltd.,  and 
interior  views  <jf '.he  works  of  the  Lan  ashirc  l)\ualno  and  Motor 
Company.  Ltd.  We  have  also  received  illustra  ed  leafiets  dealing 
with  other  uses  for  the  metal,  such  as  letter-sorting  r.icks,  ,g  tes,  etc. 


MEETINGS  FOR   THE  ENSUING    WEEK. 

I'Rii>,\v,  JAX.  2o~Institution  of  Mechanical  Engineers  :  Storey's  Gate, 
S.W..  Sp.m.  ;  Papei-s  —  "Some  Impressions  of  American 
Workshops,"  by  Mr.  A.  J.  Glmson  :  "Wnlt-rworks  Pninning 
ICncints  in  the  United  States  and  C;ina<la,"  by  Mr.  John  Uarr  ; 
"  Some  }•'•  atures  in  thf  Design  and  Cons  nation  ot  American 
I'laiiing  Machines,"  by  Mr.  Archibald  Keniick,  Jim. ;"  ICiitines 
at  llie  Power  Stalions,  and  at  the  St.  I,t>uis  Exhil^iton,"  by 
Mr,  Alfred  Saxon.  —  Ro\a  Society:  Burlington  Mouse,  W  , 
0  p  m.  :  Paper  by  Sir  J.  Dcwar  "  \c\c  Low  Tem  iratuie 
Plivnomena."  —  North-E.ist  Coa^t  Institution  of  Enginetrs 
and  Shipbuilders,  Newcastle  :  Paptr  by  Mr.  J.  Little,  "  Petrol 
Motor  Cars,"  Kngineerin^  Society  :  l.'niveisity  Collc::e, 
Lo  tloii,  5  p.m.:  Paper,  "  Arc  Lamps  anti  Mtthods  of  Arc 
Liiihting.  —institute  of  Marine  Engimirs :  f^onversazJonc 
and  Da.ice,  Great  Eastern  Hotel,  I  iverpool  Mrcet,  K.C., 
630  p  m.  —  Electric  Harmonic  Smoker  :  Holborn  Res- 
taurant, 8  p.m. 

^ATfKDAY.  Ian.  21  — Glasgow  Technical  College  Scientific  Societv,  7.30 
p.m.  :  "  N'tcson  Toohoom  Organisation  and  Pracice."  Mr. 
George  Itkiir.— Staffordshire  Ir> '11  and  Sieel  Insliute  "  I  lie 
Stirling  Holler,"  by  Mr.  C-  E.  Parbolton  :  Royal  Institution, 
.1  p.m. 

Monday,  Jan.  23  — Institution  of  Marine  Engineers,  Stratford.  S  p.m.  : 
'■  bconomy  bv  Insulation."  Adjourned  discussion.  —  SoeieU 
of  Arts,  S  p.m.:  Cantor  Lciturt- ;  •' Reservoir  Stylogr.iphi'c 
and  I'"ountain  Pens,"'  Mr.  James  P.  Maginnis. 

Tt't;si)AY.  Ian.  24.— Societv  of  Arts.  Colonial  Section  4.30  p.m,  "  PriUsh 
Commercial  Prospects  in  the  |Far  East,"  by  Mr.  Hymn 
hrenan. 

\Vc;i>Niisi)AY.  Jan.  25.— Livcroool  Engineering  Society. —  "  Design  and 
Work  of  Pres  ing,  Stamping,  Korgin.c  and  Similar  Mac)  in 
ery."  Mr.  F.  \V.  Stetle — Society  oi  4rts.  8  p.m,  ''London 
Kle  trie  Railways,"  Hon.  Robert  P.  Porter. 

Friday.  Jan.  27th.— Engineer  ng  Society;  University  College,  l-ondon, 
5  p.m.;  Piiper,  '"The  1  arrage  of  the  Thames,"  by  Mr. 
a.  U.  Willcox. 
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Miscellaneous 


PUMP    STARTING 


RHEOSTATS. 


^    ^ 


'^ 


LEAFLET 
P.M.  73. 


|0     O 


^ 


SrURTEVANT  ENGINEERING  CO.,  Ltd., 

147.     QJEEN     VICTORIA      STREET.     LONDON. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 
ANHYDRIDE    CO). 

AMMONIA 

COMPRESSION 
and 
LOW   PRESSURE 

ETHER  SYSTEMS 


Over  2.600    Machines 
Built   and    Sold. 

a    0 

Results    Guaranteed. 

a     a 

Prompt   Deliveries. 

0     a 

AWARDED   SILVER 
MEDAL.  R.A.  SHOW. 
1904. 


H.  J.  WEST  6  CO.,  Ltd., 


CABLES: "SAXOSUS" 
TELEGRAMS:  "COPPERWORM. 
PHONE   879  HOP. 


114      118.     SOUTHWARK     BRIDGE     ROAD. 
LONDON.     S.E 

Coa(r«Oors  (o  H.  «.   aottrameal,   »« «r  De/nnafat.  aftf  ladU  Offlct 
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Engines 


John  Fowler  &  Co. 


(LEEDS) 


LIMITED. 


Electrical    and    General 
Engineers. 


Steam  Plough  Worhs  : 

LEEDS. 


'■■WMf^Mf- 


Fowler's  Road  Locomotive.  Designed  for  all  kinds  of  Steam 
Haulage,  and  is  also  available  for  temporary  belt  driving. 
Three  sizes  of  this  Engine  are  standardized,  and  employed 
approximately  for  20,  30,  and  40  ton  loads.  A  special  heavy 
Engine  Is  also  made  equal  to  a  load  of  50  tons,  and  called 
the  "  Lion  "  type.  The  Engine  was  thus  named  by  the 
War  Office  Authorities,  who  employed  a  number  of  them 
in  the  South  African   Campaign. 
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Boilers 


fl 


THE  STIRLING  BOILER  CO.,  Ltd.,,  ^ 

Have  acquired  ALL  THE   PATENT    RIGHTS  X         ^|^p^^ 

The  Stirling  Co..  Chicago.  U.S.A.,  /^^^ 


K)k     THE     UNTIED     KINGDOM. 

and  now  possess 
THE     EXCLUSIVE     RIGHT 

TO 

Manufacture 
Stirling 
Boilers 

(>l      Al  I.      IAPI>. 


COMPLETE 

LAhD  AMD  MARINE 

IHSTULATIONS- 


o 


o 


^ 


,o^^ 


ESTIMATES 
ON 
APPLICATION. 


THE  STIRLING  BOILER  CO., 


O 


<^- 


^ 


r 


K-^ 


^i  ml  Cad. 

Hf.i.l    Cffce   &   Work>, 

MOTHERWELL,   SCOTLAND. 

Loniloil    OfttCC 

25,  VICTORIA    ST.,    WESTMINSTER.    S.W 
Glasgow  Ortcc    -       -       75,    BATH    STREET. 

M.,nchesler  Off.ce       -     17,     ST.     ANNS     SQUARE. 
Registered  Office 
2,    ST.     ANDREWS    SQUARE.     EDINBURGH 

TKI.F.C.K  APII  ll-     ADDRF.SSF.S 


■■  Evaporate.  MolKrr,**!!. 


Irrtbrocado.  London." 
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Engines 


Vertical    Compound    Corliss 

Engines  and  Generator 

SUITABLE     FOR     A     MILL     OR     WORKS. 


The    Engine    cost   £2,450.  The   Generator   cost   £1.300. 

LIST    OF    LEADING    DIMENSIONS    OF    18  in.  x    36  in.    x    42  in,     VERTICAL    CROSS    COMPOUND    CORLISS    ENGINE. 


H.P.  Cylinder   diameter 18  in. 

L.P         „  36jn. 

Stroke  of  Cylinders 42  in. 

Steam  Inlet.' di.-inietcr  6  in. 

Exhaust  Outlet,  diameter  13in. 

M.tin  neflrinj;s,  diameter 14  in. 


Main  Bearings,  lenfilh 24  in 

Pi»ton  rod,  dianuter ,..' 3A  in. 

Crosshead  Pin.  diameter  ana  lengih  ^ 6J  in.  by  6a  in. 

Crank  Pin.  diameter  and  lengtl)  7in.by7in. 

Bore  of  Crosslicad  Guide 24  in. 


GENERATOR.— 300  ku  Direct  Current.  Shunt  Wound.  Engine  Type  Wcslinghousc  Ccncralor,  SOD  volts.  8  poles,  at  90  reyolutions  per  minu'.e 
"t    'A  ill  do  265  kw  at  440  volts  at  90  revolutions  per  minute. 


FOR    IMMEDIATE    SALE    AT    A    VERY    REASONABLE    FIGURE. 

Apply  to  Engine    Builders, 

Box    94,    "Page's    WeeKly,"    Clun    House,    Surrey    Street,    Strand,    London,   W.C. 


JlMABY  30,   1905. 
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Engines 


ALLIS-CHALMERS    Co. 


General  Offices: — 

CHICAGO,   U.S.A 


4^ 


SOLE     BUILDERS     OF- 

Reynolds'  Engines  for  Power  Plants, 
Rolling   Mills,    Blowing  Engines,    etc. 


General     European     Headquarters 


SALISBURY  HOUSE.  FINSBURY  CIRCUS.  LONDON.  E.G. 


WRITE     FOR     CATALOaUHS. 
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r^ 


Engines 


THE 

DIESEL 
OILENGINE 

IS    THE   MOST 

ECONOMICAL 

ENGINE    MADE, 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL   ENGINE. 


5r 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION 


£} 


Spccialit\?  :— 

High  Vacuum. 


The  Mirrlees  Watson  Co.,  Ltd., 


GLASGOW. 


J\NU\KY  30,  1905. 


I'AC.K'S    WKKKI^V. 


r  ^1     ftrti    L   kl  L   V    I 


'^^I'^iimf 


Railway    Cars 


Sheffield 

HAND    CARS, 
I'l  Sll    CARS, 

\'i-:l()(  I  ri.Di-.s  \: 

MU  ]'(  )R    CARS, 


arc    made    ot    the    best  material    and    will    last 

ionncr   than   any   other.  Sheffield    lland     ( \irs 

are     easiest     to     run.  Sheffield     Motor     Cars 

make    track     msj^ection  a    pleasure. 

Si-nd  for  Special  BookUU. 

I'AIRI'.AXRS,    M()RSh:    \    COMPWA', 


I  ;6.    Souiiuvark  .Stnt  t,  S.E. 
I.diuloii.    I'.iit;laiul 

Chicago.  111..  U.S.A. 

New    \  (>rk.    X.^  . 
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.(Sllj^Wii^l?    Rolling  Stock,  &c. 


W.  R.  Renshaw  &  Co., 


G 
G 
G 
G 
G 
G 
G 
G 

g     RAILWAY  WAGONS, 

g     WHEELS  &  AXLES, 

G     AND    IRONWORK, 

O     ALL  STEEL  HIGH- 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 


CAPACITY  WAGONS, 


G 
G 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 


London  Office : 

46.  KING  WILLIAM 
STREET,  EC. 


Limited, 

Manufacturers  of  .    . 

IRON  &  STEEL 
STRUCTURAL  WORK, 
TANKS,  ROOFS, 
RIVETED    GIRDERS    AND    g 

PIPES.  g 

_  G 

G 

Phoenix  Works,  g 

STOKE-ON-TRENT.  | 

G 


F.  A.  KEEP,  JUXON  &  Co 


TANKS 

FOR 

ALL    and     EVERY 
PURPOSE. 

MISCELLANEOUS 
IRON-PLATE    and 
CONSTRUCTIONAL 
IRONWORK. 


fVETTED  WorI 


OF    EVERY    DESCRIPTION 


Forward    l^orks. 

BARN     STREET, 

BIRMINGHAM. 

National  Telephone     riTTi' 

TelOKTwiTB-   "  Structures.  Ulrmliii^hojn." 


January  i<.>,  1903. 
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^mmyf      Locomotives,  "&c.      (W 


MAKLKS 
THt 


PATENT     UNIVERSAL      ▼^ 

HYDRAULIC  VALVE  | 


THE  HUNSLET  ENGINE  CO., 

LEEDS. 


UTO., 


T«l»jram»:-         (^ 

;  '"Ebone§to§  London" 

B.Weaver&O 

Pansnrccs  Ik  M2nuFacrur«t3  of 

The  EBON ESTOS"i  nsulator 


MANUFACTURERS     OF 


m 


R€J«N?  23226 
Suit*bk  For  Bushings  Nipp/es.  Sm/t/) 


Clcrkentticll.  LONDON.EcEn^. 


TANK    ENGINES 

>f  all   Descriptions. 


Designs  and  Specifications   Supplied 
or  WorKed  to. 


■  Engine.  Lr 


T^Vr.>.,.f«.         f-l 


BALDWIN    LOCOMOTIVE    WORKS. 


Bro.Td 

and    Narrow 


Locomotives 


Single 

txpansion 

anil     Compound 


Mine, 
i  iirnai:c 

nnd 

InJiistrial 

l.iKomotiM's. 


Electric 

Locomotives 

with 

\\  c.-tinghoux; 

.Motors  and 
riicctric  Trucks. 


GRAND     PRIZE    AND     GOLD     MEDALS    AWARDED     DV     THE     LOUISIANA     PURCHASE    EXPOSITION 

Burnharn,  Williams  &  Co.,  Philadc^lphia,  Pa.,  U.S.A. 

General    Aganls  :     SANDERS    &     CO..     ItO.    Cannon    Street.    London.     £.C. 
C«ble   Addresses:     -BALDWIN.    PHILADELPHIA"  :       •  SANDERS.    LONDON.' 


6o         [sLPi'i.EMENT  page  X.] 


PAGE'S    WEEKLY. 


January  20,  i<;o5. 


WiiBsmff 


Destructors 


)^^- 


ii 


MELDRUM    DESTRUCTORS 

ARE   PRODUCING    ELECTRICITY 


-^ 


k 


AT 

Ayr 

Bangor 

Burnley 

Canterbury 

Christchurch,  N.Z. 

Cleckheaton 
Colne 

HIGHEST 

Dartford 
Darwen 

EFFICIENCY 

Elland 

AND 

FleetM^ood 

DURABILITY 

OVER 

70 

INSTALLATIONS 

AT    HOME    AND 

ABROAD. 


Garston 
Grays 
Holyhead 
Ipswich 
Johannesburg 
Kettering 
Lancaster 
Llandudno 
Mexborough 
Nelson 
Preston 
Shipley 
St.  Helens 
AVoolwich 
AA/rexham 
etc.,  etc. 


WRITE    FOR    FULL    PARTICULARS    TO 


u 


MELDRUM   BROS.,  LTD., 

TIMPERLEY,    MANCHESTER. 

And    66,   Victoria   Street,  WESTMINSTER. 


Jaxiary  ji>,  |"»5. 


PACES     WHKKLV. 


fsl  IM'I.KMFST  p.lL'C   «i   ■  'll 


f      Destructors,  &c.        .f^ 


ii 


Horsfair'  Destructors. 


LOW   WORKING    COSTS. 

NO   NUISANCE. 


Forced  Draught,     i^i 


t  or  lioilers  and   I  ur(inLC> 


^■-  -'^^iz-  -^ 


CLINKER  CRUSHING  &  SCREENING  MACHINERY. 
MORTAR  MILLS.    CLINKER  BRICK  PLANTS. 


Horsfall    Destructor  Co.,  Limited.  Armley,    LEEDS. 


r^.><'.i  Dftlruclor.    L<*d» 


Lirbrr'i   SlanJftrd   »nd    ABC       SiK    rdilioa 


BRASS  LABELS  &  TIME  CHECKS 

MarKs.    S.inir    Sl.iinps,    Br.tndinK    Iron".. 

Sri*  of   Lrilcr  and    hlnurr    Punch*"*. 

Kmbo^sinn    Prrs%r%   .ind     Dir*.   Seal*. 

ftr.^ss    San^r    Plalrs.   Strncil    Plate*. 

M«>uUIrrs     l.rtlrrs   antl    Pip.urrs   in   Orral    \.irirl>. 

EDWARD  PRYOR   4   SON,  68,  West  Street,  Shetlield. 


8UDDEUT8CHE  KABELWERKE  A.-C.  ^lannheim. 


SYSTEM     BERTHOUD     BOREL. 


GERIVI  AN  Y. 


Contractors  to  iht  Imperial  ecrman  Postal  fluthorltks 


Silk-Covercd 

Copper    Wires, 

TELEPHONE    CABLES. 

Wr.li  l'.>pci  anil  Air  Insulili'^n. 

LEAD-COVERED  CABLES 
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.®[Igp5#llKILT)ff       Ben n is   Stokers 


BEXNMS    STOKERS,    CONVEYING    AND    ELEVATING    PLANT,    ON    CORNISH,    LANCASHIRE, 

AND    WATER-TUBE    BOILERS. 
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pa®[l ^'^^lEmf       (Ja>  Generators 

Troducer-gas 


The  Power  of  the  Future. 

Generators 

For  producing  clean  gas  from  bitu- 
minous coal,  suitable  tor  gas  engines 
or  furnace  work.  We  venture  to 
suggest  that  no  subject  is  of  greater 
interest  to  the  Manager  of  any 
Works  where  HKAT  or  I'OWKR 
OVER   2.500  J5  required  than  the  economy  we  have 

PLANTS   -   -    -   -  been   able   to   secure,   after   very   ex- 

IN    DAILY    USE  haustive      and      costly     experiments 

under    our   combined     DUFF    and 


WHITFIKLD  PATl-.NTS,  in  the 
production  of  a  CHl.Al'  COM- 
MKRCIAL  GAS  from  Bituminous 
or  Anthracite  Coals  or  Coke.  It  you 
are  interested  send  for  particulars. 


W.  F.  MASON,  Limited, 

Engineers   and    Contractors. 

Alma  Works,  Levenshulme, 

Manchester. 


^4         [SLPI'LKMENT  page  xiv.] 


PAGE'S     WEEKLY. 


lANlAKV    20,    1905. 
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?1S' 


Gas  Engines 


■oa- 


v=Tv".'.  ^f  *■  ■ 


GAS  ENGINES 


to   work    with 


Blast  Furnace,  Coke  Oven,  Producer,  or 
Town's  Gas,  up  to  3,000  B.H.P. 


LOUIS  SOEST  &  Co,, 


LTD., 


Engineers     £i,nd 
Ix>onfovinde]?s, 


^^'^<- 


114=116,  VICTORIA  STREET, 


r^ONDON,     s.w. 


Sole 

PAUL 

Rep 
J. 

resenlativc  :- 

MALLMANN. 

Plans 
on 

and    Estimates 
application. 

4^ 

illijlijl^^^^v^ 

0  — ■■■' 

^^^^i1 

^ 

^^^^^ii^ii0^J[^ 
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^iW%yilBy)f~lPiimps,  Condensers,  &c 

The  Best  Industrial  Pump  in  the  World 


FOR     ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23.    NORTHUMBERLAND    AVENUE.    LONDON.    W.C. 

A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


I 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23.    Northumberland    Avenue.    LONDON.    W.C. 
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Pumps,  &c. 


J.  P.  Hall  &  Sons, 

Ltd.. 

PETERBOROUGH. 

We  make   a  SPECIAL  Compound 
Direct  Acting  Slow  Running 

Boiler  Feed 
Pump 

ECONOMICAL  AND   EFFICIENT. 

We  deliver  100  lbs.  o(  Water  for 
the  expenditure  ot  I  lb.  of  Stean|. 
Tt\i8  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR      GENERAL 
BOILER    FEEDING    PURPOSES. 

Applv  for   Particulars. 


HIGH    LIFT 


Centrifugal  Pumps 

MOST     SUITABLE     AND    MOST    ECONOMICAL    PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


Miie  for  jny  capacity,  lor  .ill  lills,  with  highest  tfficiency. 
specially  for  direct  coupling  with  Electromotors,  also 
highspeed    Electrical     Plunger-Pumps    lor  all    services. 


WEISE  &  MONSKI, 

HALLE,      O.S.      (Germany). 


Janl'akv  ji>,  igo5 
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pASH'^'WllttTl'f'  Pumps,  &c. 


-Or- 


^^  -<r 


TAI\I3V 

STEAM    PUMPS 


FOR     ALL     DUTIES. 

SRECIAL"       DURUEX 
RLY-WHEEL      e>LC 


Centrifugal    Pumps.     Treble  -  Ram    Pumps,    etc. 

Electrically  Driven  Pumps 


A      SPECIALTY 


U  ■  8  ■  II  In.  "Special"  Pump. 


HH     as      |^|^V\XEr^^  CORNWALL    WORKS, 

lANVaTtO        Birmingham 

H»*«r«»<!     AT  LIMITED  •     ' 


BRUNCHES      *T 


London.    Newcastle,    Manchester,    Glasgow,    Cardiff,    Rotterdam,    Bilbao,    Johannesburg. 


J 


S.  HOWES  Co 


Ma 


ot 


^  iir-;!-^ 


"LITTIJI  07.4  A  7     TLRBI\ES 

Pelton      Wheels.      Water       Motors       and 
Water  Wheels. 
Centrifugal  and    Steam    Pumps. 
"  EurcKa  "   E.xhausters,    Blowers,    Fans,    and 

Heaters. 
Portable   and    StiAticinary    Forges. 
Hand    and    Power    Drills. 

Grain    Scales    and    Weighing    Machines. 
Grinding        Mills.        Disintegrators        and 
Crushers. 

loO  Pdc:<  Turbine  Catalogue  sent  free  upon  application. 


vn    ^ 


/•^Ti^ri 


^-^ 


Had  Otiicet  jnJ  Shcwrvcnit 

64.  MARK  LANE.  LONDON,  England. 

CioTrrnnirn t    Contrac  lor*. 
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INQUIRE 

BRIDGES 

1  ROM    .    . 

HEAD,  WRICHTSON  'd  Co  .  Ltd 

PIERS 

HEAD,  WRICHTSON  'd  Co  .  Ltd 

ROOFS 

HEAD  WRICHTSON  'C  Co..  Ltd 

TANKS 

HEAD  WRICHTSON  V  Co  ,  Ltd 

CHIMNEYS 

HEAD   WRICHTSON  'C  Co  ,  Ltd. 

CONSTRUC- 
TIONAL WORK 

OF  EVERY  DESCRIPTION 

HEAD, 

WRICHTSON, 

&  Co.,  Ltd., 

TEESDALE    IRON    WORKS,  THORNABY-ON-TEES : 

STOCKTON   FORGE    WORKS.  STOCKTON-ON-TEES: 

EGGLESCLIFFE   FOUNDRY,  STOCKTON-ON-TEES 


Iron  and  Steel 


Duioan 


This  masterful  effort  in  heroic  art  is  the  creation 
:f  The  Commercial  Club  of  Birmingham.  Ala. 
After  service  In  its  confined  and  ill-placed  herth 
;n  the  Mines  and  Metallurgy  Building  of  St.  Louis 
Exjcsition  it  will  find  place  in  Birmingham's 
public  tark.  and  remain  a  memorable  contribu- 
tion to  the  Yuloans  of  myth  or  being. 


;a3t  Iron. 


,  Total  height.  56  ft. 
86,450  lb. 


Total  weight. 


;n  feature,  form,  and  purpose,  typifying  the  great 

.jtrengthand  worthy  metallic  qualities  -we  would 

have  you  always  associate  with  our  forged 


H.  Wl.liamS  i  Co.     Drop  Forjings  only.     ErCC 


.■n.  N.y 


Uv.ARY  ju,  ii).>;  l\(.i:^      \\KI;KI,V.  'sn-i-iMifsr  pafc  xi\.1        '"i 


^i¥^^Slr^!lTJf     '   Iron    and    Steel       7^ 

SOMETHING    NEW. 


TH 


S5     SALTLEY      LATHE    CARRIER, 

with     SPECIAL     ATTACHMENT. 

THE    BEST  ^     -V'T^^^^ FOR  ALL  KINDS 

CARRIER      ^—^    '""V^i^  OF   WORK. 

Made  from   '   inch  to  3  inches  in  HoU. 

To    be     obtnined     from     nil     Xool     Dealers     or     direct     frorn     the 

IVI  Ar'lUF'A.CTUFtEFIS  : 

THOMAS  SMITH  &  SONS,  of  Saltley,  Ltd., 

Saltley  Mill,    BIRMINGHAM. 

EDGAR  ALLEN  &  CO.,  L^d 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 

SOLE     MAKERS     OF     .     . 

The  EDGAR  ALLEN 


^hardening;^ 

M^^^^^^^\  TRADE     MARK    GRANTED    1885 

.^HIGH-SPEED  TOOL  STEEL  AND  TWIST   DRILLS. 

Allen^s  <ptR^>  Manganese  Steel 

CASTINGS  a'b ARS  for  TRAMWAY  POINTS  4  CROSSINGS,  DREDGER  PINS 4  BUSBES,  ORE  CRUSHERS, 4c 

C  O  R  R  e  S  F=>  O  M  O  E  (SI  C  E       I  fsl  V  I  T  E  D  . 

Imperial   Steel   Works.   Tlnsley.   SHEFFIELD. 
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Faniley  Iron 


RUNNING    PIG. 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  li  in.  to  2^  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding. 


"■z/i. 


Addyess:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England. 


HerbertWerimI™ 

ripoDCATE5^v/oi{K5 
BiRmifICHam. 

TELEGRAPHIC   ADDRESS 

■floodgate'  BIRMINGHAM. 

TELEPHONE     N°  373. 

STOCK     250.000     CROSS 


^A^ 
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Iron  and  Steel 


Head  Olllcc 
St.   Paul's   Square,    BIRMINGHAM. 


Waterloo  Chambers 
19,  >A/atcrloo  Street,  GLASGOW. 


SAM^  BUCKLEY, 

Styrian  Steel  WorKs.  SHEFFIELD. 


Mountnin  from  whence  the  Rnw  Material  for  Styrian  Stool  Is  quRrrled. 

Our  lliKhcl.i»s  Crucible  Cist  T.kiI  SIccI,  melted  from  the  purest  Charcoal-rctiiied  Sl)Ti.in  Kaw  M.itcnal.  is  supplied 
in  vArious  degrees  of  hardness,  especi.illy  .id.ipted  for  the  different  classes  of  Tools  used  by  Engineers. 

K\crv  Bar  is  stamped  with  the  Brand  denoting  Ihc  quality  and  the  hardness,  and  is  labelled  with  a  coloured  labc, 
which  not  only  shows  the  purposes  for  which  the  Steel  is  intended,  but  also  gives  the  necessary  directions  for  the 
treatment. 

The  Forging.  Hardening,  or  Welding  of  our  Steel,  however,  is  by  no  means  different  from  that  of  other  high- 
cla.ss  Tool  Steels,  and  requires  only  that  skill  and  c.treiul  treatment  which  forms  the  basis  of  sue  :cvi  with  any  Tool 
Steel  '>(  great  pnrilv 

Besides  our  higher  ^;r.-\des  of  Tool  Steel  we  supply:   - 
STYRIAN   BESSEMER   and   SI  E  M  E  N  S-M  ARTIN   STEEL  in  forged   H.irs  and  .Sh.-ifts. 
STUD    STEEL   f..r    l'in>,   .siud>.    and    li..lt>.    in    ISI.ick.    CliilleJ    kfolled,    IMuc.   Reeled  or  Mright   l>ra%%n. 

triiar.intfod  to  bend  on  Us  own  dinmcler  .after  being  screwed.  NNhitworih  \'.  thread  without  distress. 
SILVER   STEEL  of  tin-  \cr\    finest   qiinlit>    in  str,ni,;lu   lengths  drawn   with  high  polish. 
MILLING     CUTTER     BLANKS    for;:ed    and    swav;cd     b\     n    spcil.Tl    procc---    which    ensures    perfect 

unii.irmil\    and  densit>    of  n1atcri.1l. 

TWIST    DRILLS   in    our    lli^jh    .speed    Hl.iM -hardening        THREE    STAR        Itr.ind,    or    in    our    extra 

(.)uslit>     ^^il^llln-    ll.ird. 

STEEL  fur  MAGNETS  of  the  trcitest   pcrnie3bilit\    and  cocrci\e  force. 
MINING   STEEL  for  (iranitc  and  5tone  ()u.irrles,  coal  boring  and  general  mining. 
FILES   t'oih   n.nnd   .nnd    Machine  cut   of  the  highest  qualities. 
HAMMERS  of  e\cr\    pattern  and  qualit>. 

Contractors  to  H.M.  Government,  War  Office,   Admiralty,  India  Office,  and  Foreign  GovcrnmenU 
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Iron  and  Steel 


Drop 
Forgings. 


You    should    use   them    instead 
of  castings    if  you    want 
Strength,  Lightness,  and   Finish. 
Inquiries   solicited. 


SMITHS     STAMPING 
WORKS,  Ltd.  Coventry 

The  Engineering  and  Shipbuilding  Stampers. 


J  \si  AHV  JO,  igov 


PAl.KS  WKKKLY 


fstHPLBMUST  p.»gc  wciii]         7.» 


"Wwrn^m" 


Iron  and  Steel 


WALTER    SCOTT,    Ltd.. 


LEEDS    STEEL 


II.         M    ■■■. 


WORKS   .     .     . 

LEEDS,  ENGLAND. 

Manufacturers  of     .     . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  SImI    Blooms.  BillcH. 

Slabs.      Tinbars       Rounds. 

and  Flits 

SpCCIdlitV': 

Tramrails. 

on  af'f'lu<iti<'n 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,    &c.     .     . 


I    iiiil.in   Kcpriwiit.iliM 


LoNtH>N   OFf  ICE  : 


Paui  J.  Mallmann,  Mm  A., 


116,  Victoria   Street, 
\A/estrninster,   S-W. 

SPECIALITY:    RQETTER'S    GAS    PRODUCING    PLANT. 


I clc);raiTis  :  "Mallmann,  Ixindon. 
1  cicphone  \o  :  533S  WrsTMiv^T" 


IkilN    \M)  STi:i:i.  \M)WK  t»l      All     KIM>> 
.      IN  .  . 
(ilkDI-.R.-^.   col. I  MNS, 
HKMIXil.S.   WOOFS. 
lU  U  l)IN(i5.  HENCINO.  &c..  &c. 


I)1;M(iNS  AM)   h^IIMATliS 
ON     APPLICATION. 

PkO.MPT    DELIVERY    AT 
LOWEST  PRICES. 


74  [Sl'PPI.EMFNT   page    N\iv  ] 


PAGE'S    WEEKLY. 


January  20,  1905. 


B^^^^miJ^M    Iron  and  Steel,  &c. 


CLAYTON,  SON  &  Co., 

LTD- 

HUNSLET,   LEEDS, 


1AKERS    OF    THE 


A 


LARGEST  STEEL  TANK 


AND     THE 


LARGEST  GASHOLDER 
IN  THE  WORLD. 


ROOFING, 

CONSTRUCTURAL 

STEEL     WORK, 
PETROLEUM     TANKS. 


♦ 
4 


I  Vires: — 
Gas,  Leeds." 


London  Offiie  : — 
60.  Queen  Victoria  Street. 


WAYGOOD 


Electric 
Hydraulic 

Belt  Driven 
Hand  Power 


EsliniJics  Free. 


LIFTS. 
CRANES. 


Falmouth    Rd..    LONDON.    S.E. 


January  jo,  i(yo$. 
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flim°i>^mWmf)f       Miscellaneous 


DON'T    HESITATE, 

BUT  INSTRUCT  YOUR  STATIONER  TO  SUPPLY 


Evory  Sheet 
boars  this 
Watermark,  f:T 


I|®[?®[^®  "-" 


©@ca® 


Tints. 

Specially  adapted 
for  Departmental 
Stationery. 


SUPERFINE    TYPEWRITING     PAPER. 


fi 


ANDERSON'S 


More  durable  ihc\n  Ton  Chraprst  forrill  spar.s  unto  100  Feet 


D.    ANDERSON    6    SON.    Ltd.. 

LAGAN     FELT     WORKS. 


bf:lf.\st. 
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IUFW  Electrical   Apparatus  ; 


■o>- 


T  TELEPHONES 


On  Ordinary  Single  Wire  Interconiinunication  Wiring. 

NONE    CAN    INTERRUPT. 
NONE    CAN    OVERHEAR, 

either  h\  accident  or  design. 

NO    INDICATORS    NEEDED, 
NO    RESETTING    REQUIRED, 

InsLiuments  therefore  Xeat  and  Comjxict. 

SIMPLICITY    ITSELF. 
SAVES   TIME   and   TEMPER. 

Adopted  by  H.M.  OlKce  of  Works,  Admiralty,  &c.,  &c. 

SEND     FOR    DESCRIPTIVE   CATALOGUE    |  t.p.w.  | 


PATENTEES    AND    SOLE    MAKERS: 

Faraday  AVorks, 

LEICESTER. 

Or  call  at  (  ur  Showrooms.  3a.  \  pper  1  hames  St.  i  opposite  "  Times    Office . 


GENT  &  CO.,Ld., 


us  2C  o<.^  jl] 


1X1  30  1^ 


^i<SxS>-^ 


"$■< 


■o-e--^- 


I "  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 

t  NOTICE   TO  ENGINEERS.    ELECTRICIANS.   STEAM    USERS,   and   OTHERS.-'  WOODITE"    'rlKles  cm  now  be  obtained 

&  with  the  utmost  dcsp.itch.  ■■  WOODITE"  has  stood  the  severest  test  to,  six  years.  No  rn^.tenal  m  existence  can  equal  it  for  Steam  or 
X  Electrical  Purposes,  and  other  appliances  :  has  stood  every  test  up  to  40,000  volts  lor  1/8  i"-  sheet,  without  breaking  down  by  the  London 
&    Electric  I.icht  Corporation  and  others.     Ram  "U"  Hat  Joint  and  P.ickini;  Kings,  Pump  Cups,  Gaskets,  M.inholcs   Valves  Sheeting.    Patent 

"WOODITE"  C.   G.  Kings,  .ird  all  Mechanical  and  other  Goods  which  have  hitherto  been  manulaclured  ir.  India   Rubber,  Leather,  etc, 

can  now  he  made  of  "WOODITE." 

"WOODITE"    COMPANY,     MITCHAM,    SURREY. 


J,»NCARV  30,   IQ05 


PACKS     WEKKLY. 


[HIPPl.fcMKST   i.iL'c   \\\n.' 


fJ?A(§EB,^-; 


IlLirif   Electrical  Apparatus    ^tu 


'.^ 


AllgemeJneElektrJcitats-Gesellscliaft 


"  BERLIN     

Capital  fully  paid  up:  60  000  000  Marks. 

Machine-,  Apparatus-,  Cable- 
ancl  Incandescent  Lamp-Works 


C 


Continuous  Current  •  Threepliase  Current 

1 — ^ii.v  L,j;,,;,ii^;  I'l.uits.     Electric   i: 
Electric  Railways  and  Tramways.  Elc 

Elcctrcxhemical  Plants. 

Aoencies  tlirougliout  the  World 

Nearly  Output   12  000  Dynamos  and  Motors  equal  to  170  000000  Watts 
10000  000  Incandescent  Lamps. 

T'. 


Awarded  at  the  Paris  Exhibition  1900:  6  Grands  Prix. 


:d 
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MW.'miY]]   Electrical  Apparatus  fl 


GREENWOOD  &  BATLEY,  Ltd.,  leeds 


MAKERS     OF     EVEKY     DESCRIPTION     OF 


ENGINEERS'  GENERAL  TOOLS    and  of  SPECIAL  TOOLS 
for  War  Material  and  a  Great  Variety  of  Purposes. 


a      a 


De  Laval  Patent 
Stean(\  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0      0 


Representative  In  South  Africa  :— 
W.  G.  TEBBUTT. 
P.O.    Bo.x    1471  Cape  Town. 


0  0 


Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

0      0 


No.  6352.     200  B.H.P.  Electric  Motor,  420   volts.  400  revolutions. 


TURNER   ELECTRIC  LIFTS 


GOODS    AND 

PASSENGER. 


Great    Economy  in 
Current  Consumption. 


HAND    ROPE    OR 

CAGE  SWITCH  CONTROL. 


Reliability    and 
Durability   Combined. 

Simple    Mechanical 
Construction. 


TURNER,  ATHERTON  &  Co.,  Ltd., 


Head  Office   and   Works, 


DENTON,  MANCHESTER. 


I.VM-,\RY    -■.•,    liK)5 


i'.u;i:'s    wiCKKLv. 
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'*)[   Electric  Cranes,  &c. 

\\, — r 


Electric   Cranes 


UP  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR      NEW 
CATALOGUE. 


THOMAS    BROADBENT   6)   SONS, 

HUDDF.RSFIELD. 


Limited. 


k  k 


P.D.M. 


LONDON     OFFICK 
17      Victoria    Slrttl.    Wejlminilcr.    S.W. 

Tflriiraf'lin  AiiJtejt :  "  Phenyna,  London." 

7/^*1,....      ......    I'litorin. 

DYNAMOS 


» I 


PHCENIX  DYNAMO 

MANUFACTURING 

CO.,    BRADFORD. 

TeUgraf'hii   Addrtsi  :   "  Dyiiame,  Bradjord." 
Telephtnf  :  g.?.'  Pr.tti-  •■  ■ 

MOTORS 


UP    TO     750     K.W.  UP     TO     1.000     HP. 

FOR     DIRECT     AND     ALTERNATING     CURRENT 
WK     IIWI-      M\Ti  M     \i     AM)    MAVK    ATTAINED 


P 


ERFECTION      IN      THE 

ESIGN       OF      OUR 


D 


M 


ACH I N  ES 

WHILST    OUR     PRICES     ARE     EXCEEDINGLY     LOW.  Write  for  Particulars. 
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.(Sli'WllEmf      Time  Recorders 


' 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5"o  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


ifi 


Dey 


39 


e  Registers 


which    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    worK, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DRY"   combines  on   THE    ONE    MACHINE   the  good 
points    of   all    other    Automatic    Time;     Recorders  on   the    market. 

They    are    of   British    Manufacture    Throughout. 

They  are  absolutely  the   best  Time  Recorders  in  the  World. 

They  are   the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 

THEY     COMPEL     PUNCTUALITY. 

The  "  Dey  "  time  and  wages  sheets  combined  do  away 
with  time  boohs,  wages  books,  and  save  90^^  of  clerical 
worK.  They  are  adaptable  to  every  requirement,  no  matter 
•ho^'   complicated. 

A  firm  using  15  machines  writes:  "We  shall  be  sorry  when  uc 
change  llie  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  tlie 
•roughest  of  usaj^c  together  with  the  nia.ximum  of  vibration,  and  rudest  of  shocks: 
■but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  inlirmary.  ' 


Full  particulars  from  the  Patentees  and  Manufacturers  : — 

HOWARD    BROS., 

10.    St.    George's    Crescent.    LIVERPOOL. 

TELEGR  U'HIC    Al'Ii^-KSs:       M)NM/.    LiVl- Ki'OOI,"  IKI.KIIEONE:    71.-1    Ll  VKltl'O'    I,. 

London  Offices  :  100c,  Queen  Victoria  Street.  E.G. 

TkleoraI'Hic  Address:  'Colxtabls,  I.oxdon."  TtLEPHOXE :  561/)  Ijaxk 


j^NOARV  :»,  11)05. 


I'ACil-.  >     \\  I  i.i.L-i 
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m^'^m^iLY 


^ 


Time  Recorders 


JM 


Inaccurate  Costs     c  m:<=!endinc. 

Costs  when  Accuratcly  Accounted  tor 
by  our  Tin\e  Recorders    re 
Invaluable. 

liclow  we  illustrate  a  systctn  suitable  tor  businesses  in 
which  jobs  last  a  long  time,  as  in  constructional  work.  Elach 
card  lasts  for  a  fortnight,  and  both  day-work  and  piece-work  (on 
the   same  contract)   can   be   recorded   thereon. 


DAY-WORK. 

t  viintt,iti  matnf;  .  ...       

pill 



s  ■" 

N   o.m 

:/ 

^ 

This  portion  of  a  card 

lows  another  feature  of 

ur   system,   the  aJapta- 

Mlity  of    which    we    laid 

lalm  to  last  month. 


Should  the  points  con- 
tained in  our  Serial  Adver- 
tisements not  apply  in 
your  case,  we  shall  be 
pleased  to  submit  a  system 
which  will  meet  vour 
-ircial  requirements. 


This  system   requires   the   minimum  of"  clerical    labour,  and  as 
-    mechanically    controlled,   ensures  the   highest   standard  yet 
attained    in 

COST     ACCOUNTING 

Next   month   we  shall    illustrate  another  feature  of  our  system. 

For  lull  fanlculart  a  rlit  lo : 

Rmcordkrs,    Ltd., 

171,  Queen  X'ictoria  Street.  London,  E.C. 


Bundy    Kry    Rrcordrr. 
Roch»«lrr   Card    Rfcordrr. 
SUnalur*   Rrcordar. 


Sp*4>d    Recordvr. 
Journvr    R*cord«r. 
Tim*  Stamps. 
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EJLlf  If  Systems  for  Engineers , 

<i ^ — ^ — - 


St 


^?^^^^ 

^^^1^ 


/leeLpqff/ie 

cumjS/vup 

canJ^e  .^ 
re;y^ced 
iivit/ione 

PERPETU7IL 
LEDGER. 


For    full   details    of   the   System    write   on    your    business    headinR    to    D.P.L.    Dept.. 

The  Trading  &  Manufacturing  Co.,  Ltd. 

Temple    Bar    House, 

..oEv,STox.ox  Fleet  Street,  LONDON,  ;E.C. 


January  30,  iqo.V 
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t^'^'mWW  if  Systems  for  Engineers 


-il 


♦ 
♦ 

♦  - 
« 


'♦♦♦♦♦♦< 


k 


^ 


t*»> 


*=!?^ 


C> 


/ 


Xhe  Necessity  of  System    J 


A  Question  of  J^  s.  d. 


*■ 
» 

HAVE  YOU  A  FILING    SYSTEM     I 

*■ 


And    .    .     . 

DOES    IT    SAVE    YOU  MONEY?     ♦ 


♦ 
♦ 


The    Lyle     Dossier    Filing   ♦ 
Systems    Will. 


THE    LYLE    COMPANY.    LTD. 

Harrison    Street.   Gray's    Inn    Road. 

LONDON.   W.C. 


»▼♦♦•♦♦*♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦■♦♦♦♦♦"♦♦**♦♦♦♦♦♦♦•♦•♦♦»♦♦♦•♦"•« 


See  OLiR  .sreciMCNMM  ,0  i^  •  _i cv 

mmptcnh"  oD  rtirnncTCion  V 

fel^t^c^'^'^^''""'"    ^-^     To NL) ON  E.G. 


lelv«»»>BOCIIB0MMK  LOMDOH.  T««,lioiie4^NAn«>HAL79«t15lBaM.  ftST OfflCtlSOaceMTRW:: 


<^4 
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>^^ 


SHANNON  SYSTEMS 


>-^^"N 


Dealing  with  Correspondence. 

F 1 RST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on  the*  Shannon  Letter  Copier, 
which  copies  ten  times  as  quickly 
a-~  an  ordinary  screw  press. 

SECOND  :  P'ile  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet. 
in  alphabetical  and  chrono- 
logical  order. 


THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoinsr  and 
incoming  correspondence, 
(ireat  sa\ing  of  time, 
worry,  and  hard  cash. 


shannon  Letter  Filing  Cabinet. 


Write  for  our  Booklet  No.  20,  which  deals  exhaustively  with  this  mcdern  system. 

X'^^  Shannon  Ltd., 

iHead  Offices  and  Showrooms: 

RopemaRer  St.,   LONDON,    E.C. 


The  Shannon   Letter  Copiei  - 


F.    W     SCHAFER,    MaraK'ntJ    Director 


THAT 

DISSATISFIED 

FEELING. 


In  the  rush  of  business,  it  is  some= 
times  felt,  when  one  has  no  leisure  to 
investigate,  that  business  leakages  are 
going  on  all  the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de= 
velops  itself  in  the  mind  of  the  principal, 
and  some  of  us  Kno%v  what  that  means. 


In  such  cases  we  are  able  to  step  in  and  after  a  brief  confidential  consultation 
can  recommend  just  the  systems  which  are  dictated  by  our  experience  as 
necessary.      Not  only   this,  but   we  start   the  new  methods   and  see  them   through. 

If  you  are  reorganizing  we  can  save  you  much  time  and  trouble.  You  are 
invited    to    write    in    the  first    instance    to— 


BUSINESS    ENGINtER,"    Box    83,    "Page's    WeeKly," 

Clun    House,    Surrey    Street,    Strand,    London.   W.C. 


JXSIAKY   20,    |cr>- 
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Elliott-Fisher 
Billing   Machines 


MM 


\;<'   V..U    making   bills   with 

pencil  ? 

!   typewriter  ?  ... 

Uo    you     take    letter  ■  rn-- 

copy  of  bill? or  loose 

c.irlK>n  copy? or  use 

inanilold  bill-bo^k  ? 

'  r  make  separate  entry  in  salc!. 
btmk  or  journal! 

Do     you     manufacture     and 
-hip  from  the  original  order  a> 

received  '•   

or  do  you  copy  the  orders  for 
VI. ur  shipping  and  other  de- 
partntents  ? 

L:i.!iiRihle  or  necessary 
icir  vou  to  make  more  than  one 
ciipv  of  your  order-  ' 

Remarks 


It   is  distinctly  agreed   that 
.iiiv  pLinor  suggestions  submit 
led  arc  to  be  without  expense  or 
charge  to  us,  and  obligate  us  t.i 
no  liabilitv  direct  t>r  indirect 


I'ei 
.'Vddress 
Date   ... 


ate  not  ordinary  typewriteis,  nor  mere  typewriters 
with  tabulating  attachments.  Thev  are  special 
Billing  Machines  suited  to  making  in  a  semi- 
automatic way,  at  one  operation,  if  the  nature  of 
the  business  permits,  all  the  records  from  the 
original  copy  of  order,  with  as  many  duplicates  as 
wanted,  to,  and  including  the  bill,  charge,  shipping 
ticket,  and  even  the  ledger  posting — and  all 
printed. 

If  you  will  give  us  the  information  called  for 
on  attached  blank,  we  will,  without  cost  or 
obligation  on  your  part,  map  out  and  suggest  a 
simplified,  short-cut,  almost  error-proof  method  ot" 
billing  and  charging,  specially  designed  ^or  vour 
business.  If  it  meets  with  your  approval,  we  hope 
to  sell  you  a  machine  for  doing  the  work,  but  vou 
are  not  obligated  in  the  least  to  even  consider 
its  purchase. 

When  we  have  shown  you  how  wc  can  save 
you  fVom  i;40  to  J.' 1,000,  you  will  want  the 
machines  about  as  badly  as  we  want  you  to 
have   them. 

Offlco   System    Dttpartmont  ; 

Elli()tt  =  Fi5her    Co., 

f^S.    <ira(;ok:huri:h    Street.     l.i>iiili>n     \..C. 


►2J 
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ENGINEERS.    SURVEYORS,    OVERSEERS 

Will  hnd  in  a  "  SWAN  "  a  practical  solution  of  the  difficulties  experienced  where  writing  or  sketching  has 
to  be  done  out  of  doors  and  under  varied  conditions.  Finished  sketches  may  be  made  on  the 
spot,  and  all  measurements,  notes,  and  directions  can  be  recorded  in  ink.  The  pen  is  carried  in  a 
convenient   manner   in   the   pocket  ;    there  is  no  evaporation,  therefore   no   waste. 

BLACK  "SWANS"    for    Black  Inks.  COLOURED   "5WANS"   for   Coloured   Inks. 

Any  sample   steel  pen   can   be   matched. 


^@ 


Size  1  "  Swan."  lor  pocket,  5-J  inches  loiii;.  10s.  6d.  complete. 


^m 


-(— -  ■>• 


Size  I  ■'  Swan,"  mounted  with  wide  Rolled  Gold  Bands,  14S"    6d' 


Si/c  5  ■Suau'    ii.ii,m:t  i,  16s.   6d.  ;  or  muunli-d  witlj  liolltd  (iolil  l;.imls,  2  Is. 
OF  ALL   STATIONBRS'  AND  JEWELLERS'.  WRITE  FOR  ILLUSTRATED  CATALOGUE  POST  FREE. 


Mabie,  Todd,  <S   Bard, 

93,  CHEAPSIDE,  E.G.,   95a,   Regent    St.,    W.,    LONDON;    3.  Exchange  St.,    MANCHESTER 

and    Brentano's,   37,  Ave.    de    I'Opera,    PARIS. 


HVjPROVED 
f\u{oir|atic 
Numberirig 
Machine 

STEEL  WHEELS 

Inexpetislve 
First-class 
Machine. 


OU/i  SPECIALITIES:— 

Perforating  Presses 

Embossing         ,, 

Company  Seals 

Steel  Dies  &  Punches 

Wrot-iron  Brands 

Patent  Stencil  Drums 
&  Stencil  Plates 

ENCINEEI^S 

INSTRUCTION 
and  N/\IVIE  PLATES. 


Titan  Document  Binder. 

Indispensatile  to 

Engineers,     Shipbuilders,     Electric     Lighting 
Stations,  Collieries,  Iron  and  Steel  Works,  &c. 


Thousands  of  firms  supplied,  some  of  whom  are  Sir  \V.  G.  Armslronj.', 

W'hitworth   K:   Co.,   Ltd..    Babcock  &    Wikox  Co.,   Ltd.,   Leeds   Forge 

Conipiiny,  Ltd  .  .Manchester  Ship  Canal,  John  \.  Thornycroft  ^;  Co.,  Ltd., 

I>enncy  iS:  Co.,  Dumbarton,  etc.,  etc. 

A     SAMPLE     SENT     FREE     ON     REQUEST. 


THE     RUBBER     STAMP    COMPANY 
4,    Broad    St,    Corner,   BIRMINGHAM. 


THE   TITAN   BINDER    COMPANY, 

31,  Queen  Victoria  Street,   LONDON,   E.G. 


lANfAHVKl,    UX)5 


PAGE'S     WKKKI.N. 
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^(WlllS^^il  E"g^"g^''^'  Appliances^ 

<i> "^ — 


^^!:>^:x^o< 


J.  Halden  &  Co., 


% 
() 
^ 
^ 
<) 
() 


8,   Albert    Square, 

MANCHESTER. 


LONDON,     NEWCASTLEON-TYNE, 
BIRMINGHAM,     and    GLASGOW. 


The  most  improved  Drafting  Table  extant. 
Compact,  practical,  and  simple  in  manipula- 
tion-   Complete  with  instructions  for  erection. 


Double  Elephant  size 
Antiquarian  size  ... 


Jt9     0     0 
10  10     0 


DRAWING 


•       ■       ■ 


d 
^ 

() 


INSTRUMENTS 

Made  in  our  own  Workshops 
by  skilled  workmen,  and  of 
the  best  material. 


No.  755  Case  (a  speciality) 
containing  superior  electrum 
instruments,  with  needle  points 

No.  755  B.  Contents  as  No.  755, 
but"  Ailed  with   B  needle  points 


JE.4    0    0      %^M 


5     0     0 


Nos.  755  and  755  B. 


SAMI'LE  StieET.   22  UY   IS, 
POST  FREE    ON   REQUEST. 

SEND      FOR     DRAWING      OFFICE 
MATERIAL    CATALOGUE. 


The  "  ARC  "  Tracing  Cloth, 

Super,  Super  Ouality,  Guaranteed  j 

30  inches  wide  by  24  yards  roll  )  'O^-  "<"• 


<i  

$        London,    Manchester,   Newcastle-on-Tyne,    Birmingham,    and    Glasgow. 


jANL'ARy  30,   1905. 
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Miscellaneous 


«**#***-**********#**#l*$***##**#****#*$#$!$;^#^t*^#« 


r 


CONTRACTORS   TO  H   M  GOVERNMENT.  FOREIGN  GOVERNMENTS    HOME  &  FOREIGN   RAILWAYS 
'"Cn,,  cinNlS   ESTABLISHFr,  nC 


V 


FlIMINCBlRKBY&COOMll  E? 


Wesf  Crove  Mill,HALlPA'x 


SOLEM^^^f    >.;V„ofB<^_ 


S   V 

1 1 

II 


i  »    a 

11.  1 

1  1    1 

jb.^ 

7 

LL.'K^KAPHIC  ADDRESS:  "  FLEA\ING.  HALIFAX 
TeLEPHONE    No.  48    Halifax. 


i^$$$$$$«;^-^-$i$$$$$$$$$$$$$$$$$$$$$$j^$$$$$$$i^$$$$$$^ 


Telegrams  ;  "FLUES,   LEEDS.'     Telephone  (National  i  1674.     A  1  A  A  B  C  Codoa  used 


Dcighton's  Patent  Flue  & 
Tube  Company,  Ltd. 

DEIGHTON'S    FURNACE. 

The  Destructive  Tests  have  proved  the  DCIGHTON  FURNACE 
to  be  the  strongest  to  resist  collapse  ever  made. 

M  i'lals'i  iinci|u.illf(i  1..1   I'iiii'.i  niily  "l    1  liicknt>s  and  liasy  Suilmi:. 

MAKERS    OF  MARINE   and 
LAND  BOILER  FURNACES. 


Awarded  2  Bronze  Mcditi. 
Paris  Exhib!lien,  1900. 


Vulcan    Works. 
Pepper    Road,  LEEDS. 


British  Steam  Specialties,  Ltd., 

LEICESTER,    &  80,    TURNWIILL  ST.,    LONDON, 


VALVES 


ALL 


E.C. 

No.  1.     Standard 
Globe  Valve. 

Jin.   nil.    i^in.    I^iii.  .:in. 

,/-     5/6      .,  .       .1/',    1',/. 

No.  2.     Renewable 
Disc  Globe  Valve. 

}in.  lin.  ijin.  l^in.  2in. 

5/6    7/.     10/-      13/-    2o/- 
No.  12.    Standard 

Fullway  Gale  Valve. 

iui.   lin.  liin.    ijin.  2111. 

4/-     6/-      «/-      11/-    16/- 


TYPES,    LIBERAL  DISCOUNT. 


The  CAPELL  Patent  Mine  Fan 

IN  usn  ON  miNiis  ai.i.  o\hk  thi-  world. 


The  New  Cupola  Electric  Driven  Fan 

4  It.  6  in.  bv  Q  in.  ;  mcltiny  12  Imi^  nf  iron  per  hour. 

THE  FURNACE  GAS  CLEANINCi  FANS,    in  large  use. 
INDUCED  AND  FORCED  DRAL<iHT  FANS. 
FANS  FOR  VENTII.AI  ION  OF  BUILDIN(iS. 

The   Highest   Economy   in   Power. 
ADVANTAGES      s,„all   Size  of  Fans. 

s,,;,-  Mahn    CAPELL    FAN    CO.. 

13,    Moseley   Street,    NEW^CASTLE-ON-TYNE. 


January  jo,  1905. 
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[ill'I'LHIFKT  r^HC  xli 


i  GREEN'S    EcONOMISERi 


4> 
4> 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 


Saves  15  to  25  per  cent,  in  Coal. 


More  Steam  and 
higher  eff  kiency  at  less 
cost.  I.arjte  reserve  of 
feeJ  water  at  evapora- 
tive point  always  ready 
on  sudden  demand  for 
extra  power. 

Cmtalogue   gives 
details. 


**     C    r^ncCXT   Q    CA\T    I  4^ a    wakefielo.  Manchester.  London,     g 

J        C.    UKttIN    &   OUn,    Ltd.,  AND    QLASQOW. K 


iiiImji 


1 


h«tu-rrn  r^rmu*  p-ulr*  of  «4c«l 
t»  mMtc  CA^y  aD«t  certain  by 


-      "R[CJlllSC[IIC{  OUlfll." 


Currc  A  tt  clunctcristic  oi  a 
ccftaln  Minpk  otf   o  1^  ra 
^crl .  It  indkalc^  " 
io      whkh     the 


1     '  .    c< 

IWtr  .:e    all 

hich 

Further  intcrotiaiE  iaHx- 
nulina  oa  thtat  maucra  «ttl 
be  wot  free  oa  rcqscat. 


THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT   COiMPANY,  Ltd. 


London    Show^roonn  : 

91.    HATTON    GARDEN.    E.C. 


Works  and  H*«d  Omc«:    0AfVlB^10G£| 
Wbcc*  all  cofmroDdciKC  i^cald  be  iddicvct!. 


92  [SUPPLEMKXT  page  xlii.] 


PAGE'S     WEEKLY. 


January  20,  1905. 


The  INDIA  ROBBER,  CDTTA  PERCHA  &  TELEGRAPH  WORKS 


Co.,  Ltd. 

Offices : 
106,  Cannon  St., 
LONDON,  E.C. 

Works : 
SILVERTOWN, 
LONDON,  E. 


CONTRACTORS   TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 


James  Fairley  6  Sons, 


Gener&l   Steel    Manufacturers, 
and   SPECIALISTS   in      .       . 


TOOL  STEELS 


Invite    attention   to  their   Unrivalled   Self-bardcnlng  Sleel. 


FAiRLEY's SELF-HARDENING  Tool  Steel 


FOR    HEAVY    CUTS    AT    HIGH    SPEEDS. 


NOTE.  -JAMES  FAIRLEY  6  SONS' 
.  WORKS    (Bramall     Lane,     Sheffield. 

^       and    Mill    Street    Forge    and     Rolling 

Mills,      Birmingham)      are         merely 

Branch   Departments,  and 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
MarKeti.  Small  samples  free  to 
approved  buyers. 

All  Communications  should   bt  addressed  lo    the  tltad  Offices:— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


•!(l 


m 


BriTr<:rviii.ncoccTr    Perforated        Perforated  Metals.        -v  Qf  all  Metallic  Name  Plates. 

PLATES  CYLINDERS  ETC    Copper.  Wire  Work,  Gauze,  „.„„,„,.„__  ^-=r-~.. 

TO  V»  INCH    .  1      Metallic  Name  Plates  )   Descriptions. 


Taper 
Holes. 


Wire  Work 
of  all  kinds. 


I  Ground 

'.OTHtS 


W.  BARNS  &  Son, 


Christopher  Works, 
^__„____,^„    Chalton  SIreol,  Euslon  Road, 
IHmil*W  London,  M.W, 
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